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THE “IN-GROUP ADVANTAGE” FOR PERCEIVING EMOTION ACROSS 
DEMOGRAPHIC GROUPS AND COMMUNICATION CHANNELS  
by 
Thomas E. Myers 
Dissertation Chairperson: Joan C. Borod, Ph.D. 
The ability to perceive emotions in others is critical to successful social interaction. 
While much research has been conducted on some of the factors affecting emotion perception, 
other areas have received relatively little attention and, thus, are not well understood. There is 
growing evidence to suggest that various demographic factors, as well as their interactions, 
impact the accuracy of emotion perception. The impact of these factors seems to vary as a 
function of the particular channel (e.g., facial, prosodic, and lexical) through which emotions are 
perceived and may even be influenced by the presence of an “in-group advantage” (IGA; 
Elfenbein & Ambady, 2002) with respect to demographic groups.  
The main purpose of the current study was to further investigate the characteristics of the 
New York Emotion Battery (NYEB; Borod, Welkowitz, & Obler, 1992) and, in particular, to 
investigate the IGA for the demographic factors of age and gender, as well as to examine 
differences among groups based on ethnicity and language background, on three channels of 
emotion perception (facial, prosodic/intonational, and lexical/verbal) using measures from the 
NYEB. Using a diverse sample of 124 healthy right-handed (age range: 21-88; 56% women; 
54% Caucasian; 55% native English-speaking) adults, we examined the presence of: (1) ethnic 
group differences on the facial and prosodic emotion perception tasks, (2) an IGA for age using 
the facial and prosodic emotion perception tasks, (3) an IGA for gender using the facial and 
iv  
prosodic emotion perception tasks, and (4) differences among groups based on language 
background using the prosodic and lexical emotion perception tasks. Additionally, specific 
emotions (e.g., happiness, sadness, and anger) were examined to determine if the existence of an 
IGA varies as a function of emotion type.   
Results provided no support overall for an IGA based on gender or age, nor were there 
differences among groups on the basis of ethnicity or language background for any of the 
emotion perception tasks examined. Further, examination of specific emotions revealed that each 
group examined for each IGA comparison performed remarkably similar to one another, further 
supporting the conclusion that there is no IGA present in our dataset. There are a number of 
reasons why we may not have found evidence for an IGA for any of the demographic 
characteristics examined, despite reports in the literature of an IGA for each demographic factor 
examined. Methodological differences among studies are discussed to explain this discrepancy. 
The results are further discussed in light of the dialect theory, which is best supported by our 
results. 
Overall, this study provides important information about the characteristics of the NYEB 
as they relate to the interaction between the demographic characteristics of the expresser of an 
emotion and the demographic characteristics of the perceiver of an emotion. Importantly, our 
study suggests that there are few such interactions and that, as a result, these emotion perception 
tasks are relatively unbiased and can be implemented for use across a demographically diverse 
sample. Further, our results suggest that emotion perception is, in general, universal when 
examined within a multicultural society and is relatively resistant to the factors that have been 
shown to produce an IGA in previous research. Finally, this study brings the NYEB one step 
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closer to preparation for implementation as a much needed clinical instrument for clinical and 
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The origin of the scientific study of emotion dates back to 1872 with Darwin’s 
publication of The Expression of the Emotions in Man and Animals. This work was one 
of the first to suggest an underlying universality of emotion processing shared by all 
humans and was used to support the nature component of the nature-nurture debate. 
Although clearly no longer a debate, one of the most fundamental and intensely 
investigated areas of research within the science of psychology is the extent to which 
behaviors are shared/universal versus the extent to which they are experience/culturally- 
based and thus different from one group to another.  
Some of the earliest empirical evidence for the universality of the expression and 
perception of emotion was provided by the pioneering studies conducted by Ekman and 
Friesen (1971). They demonstrated that isolated cultural groups were capable of 
identifying posed facial expressions of emotion. However, the universality of emotion 
perception has been strongly debated among different research groups (e.g., Elfenbein & 
Ambady, 2003a), and some researchers have purported that far greater cultural 
differences exist than what the early studies, conducted to test the universality hypothesis, 
suggested (Matsumoto, 1989).  
A more complete understanding of the factors involved in the accurate perception 
of emotion is important because the ability to decode emotions expressed by others is 
critical to successful social interactions (Carstensen, Gross, & Fung, 1998; Elfenbein, 
Foo, White, Tan, & Aik, 2007). A number of psychiatric disorders involve a disruption in 
emotion perception abilities and, likely, contribute to the impairment associated with 
them, including depression (Borod et al., 1990; Jaeger, Borod, & Peselow, 1986; Persad 
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& Polivy, 1993), schizophrenia (Machado de Sousa & Cecílio Hallak, 2008), autism 
(Harms et al., 2010), bipolar disorder (Getz et al., 2003), obsessive-compulsive disorder 
(Sprengelmeyer et al., 1997), and borderline personality disorder (Minzenberg et al., 
2006). Emotion perception has also been shown to be disrupted in a number of 
neurological conditions, including Alzheimer’s Disease (Hargrave et al., 2002), 
Parkinson’s Disease (Gray & Tickle-Degnen, 2010; for review, see Zgaljardic, Borod, 
Foldi, & Mattis, 2003), Huntington’s Disease (Sprengelmeyer et al., 1996), HIV infection 
(Clark et al., 2010), and acquired brain injury (particularly right hemisphere damage; 
Borod et al., 1998).  
While the investigation of emotion perception in clinical populations has shed 
light on some of the underlying mechanisms involved (e.g., right hemisphere dominance 
for processing emotion; Borod, 1992, 1993; Mandal et al., 1991), non-clinical factors, 
such as demographic background, have also contributed to our understanding of the 
mechanisms underlying emotion perception. Furthermore, although there is evidence 
supporting the existence of a general processor for emotion perception (Borod, 1993; 
Borod et al., 2000), emotions may be expressed and therefore perceived through different 
channels of communication (e.g. facial, prosodic/intonational, lexical/verbal, and bodily 
movements/gestures). Individual differences in processing information through various 
channels have been identified, and while an individual may perceive emotions accurately 
when expressed through one channel, they may be less accurate at perceiving emotions 
expressed through another channel (Nowicki, 2007). For example, Nowicki and Duke 
(1994) reported correlations ranging from .17 (between accuracy judgments for 
emotional postures and gestures) to .33 (between facial emotion recognition and 
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recognition of emotional prosody). Therefore, it is important to understand the factors 
that influence emotion perception as well as which channels of communication through 
which they occur.  
The in-group advantage, and the corresponding out-group disadvantage, has 
important implications for intergroup misunderstandings that result from a failure to 
accurately perceive the emotional expressions of others (Hess, Adams, & Kleck, 2009). 
For example, if men are not as accurate at perceiving emotions in women, men may 
misinterpret a woman’s smile as indicative of interest when in fact she may have been 
attempting to communicate pleasant surprise. 
Assessment of Emotion Perception 
 Despite widespread acknowledgment of the importance of emotion perception 
abilities and an abundance of research within the experimental neuropsychological 
literature, the assessment of this domain has received very little attention in the clinical 
literature. For example, seminal textbooks in clinical neuropsychology (e.g., Lezak, 2004; 
Strauss, Sherman, & Spreen, 2006) provide only a cursory overview of emotion 
perception assessment measures, or fail to mention this domain at all. Indeed, although a 
recent survey of assessment practices among neuropsychologists in the U.S. and Canada 
revealed that “mood and affect measures” were ranked fifth among the types of 
information used in neuropsychological assessments, emotion perception was not listed 
as a specific ability assessed during neuropsychological evaluations (Rabin, Barr, & 
Burton, 2005). These mood and affect measures typically only assess emotion as it relates 
to emotional and psychological disturbance (e.g., the Beck Depression Inventory, 
Minnesota Multiphasic Personality Inventory, etc.). 
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 There are a number of reasons why emotion perception measures may not be 
incorporated into clinical work. Although a number of emotion perception measures exist 
and are used commonly in research, the majority of them lack adequate standardization 
and have not demonstrated adequate validity (for review, see Borod, Tabert, Santschi, & 
Strauss, 2000). Further, many of the existing measures assess a limited number of 
communication channels and/or processing modes. Existing emotion perception batteries 
have been reviewed previously (see Borod, Tabert, Santschi, & Strauss, 2000) and will 
not be reviewed extensively here. However, select batteries will be reviewed in order to 
illustrate the limitations of current measures and the need to further examine 
characteristics of the New York Emotion Battery (NYEB; Borod, Welkowitz, & Obler, 
1992).  
The Perception of Emotions Test (POET; Egan, Morris, Stringer, Ewert, & 
Collins, 1990) assesses emotion perception across facial, prosodic, and lexical channels 
via 6-second video/audio recordings from two men and two women (all professional 
actors/actresses), and includes four emotions (anger, happiness, sadness, and neutral). 
Normative data consisted of 100 healthy college students with a mean age of 22.2 years.  
This battery is limited by the restricted age range of the normative sample as well as the 
absence of additional basic emotions (e.g., fear, disgust, and surprise).  
The Victoria Emotion Perception Test (VERT; Mountain, 1993) assesses emotion 
perception in both the facial and prosodic channels for four emotions (anger, sadness, 
happiness, and fear). The normative sample is based on two samples (N = 13 and N = 18) 
of young adults (mean age = 27.2 and 24.5) as well as a sample of older adults (N = 9; 
mean age = 72). Once again, the battery is limited by the small sample size, restricted age 
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ranges, despite having normative data for both younger and older adults, and the absence 
of additional basic emotions (e.g., disgust and surprise).  
The Florida Affect Battery (FAB; Bowers, Blonder, & Heilman, 1991) assesses 
emotion perception in the facial and prosodic channels and for five emotions (happiness, 
sadness, anger, fear, and neutral). As of 1998, normative data were collected from 
approximately 164 normal individuals, ranging in age from 17 to 85 years of age, with 
approximately equal numbers of men and women across age groups (i.e., 17-30, 31-60, 
61-69, and 70-85). Facial stimuli consist of black and white photographs of actresses 
(women only), and although gender information was not available for the prosodic 
stimuli, the manual indicates that a female speaker’s voice was used on one of the tasks 
(Subtest 9; Match Emotional Prosody to an Emotional Face).  
The Profile of Nonverbal Sensitivity (PONS; Rosenthal, Hall, DiMatteo, Rogers, 
& Archer; 1979) consists of black-and-white videos (picture and sound) composed of 
short scenes portrayed by a young woman, representing what the authors describe as “11 
different channels of nonverbal communication” (based on combinations of facial, 
bodily, and vocal stimuli cues alone or in combination). Importantly, the stimuli were 
produced by a single, 24-year-old Caucasian woman from the northeastern U.S., who was 
not a professional actress, nor was she “picked on the basis of any special skill” (despite 
the fact that all scenes were posed, rather than spontaneous). The PONS has produced 
extensive normative data (N > 7000), which have produced a number of results that 
address the impact of demographic factors on emotion perception. Briefly, consistent 
with previous research (Hall, 1978, 1984), Rosenthal (2013) reported that, based on the 
PONS score, women were more accurate than men in 80% of the 133 samples that were 
5  
 
administered the PONS. However, given that all stimuli were produced by a woman, it is 
not possible to evaluate the interaction between sex of the encoder (i.e., expresser of an 
emotion) and sex of the decoder (i.e., perceiver of an emotional stimulus). Rosenthal and 
colleagues (2013) reported a moderate linear relationship between the PONS total score 
and age (r = .34); however, this included only four age levels (grade school, junior high, 
high school, and adults) and older adults (i.e., older than 65 years old) did not appear to 
be included in their sample. Cross-cultural studies using the PONS have found that 
cultures most similar to American culture tend to score higher (Rosenthal, Hall, 
DiMatteo, Rogers, & Archer; 2013). Moreover, cultures that were linguistically more 
similar to American English were also more accurate decoders. Although the PONS may 
be one of the most commonly used measures of emotion perception, the authors note in 
the manual, “the PONS was developed and validated as a research instrument for studies 
having multiple participants, not as a tool for individual assessment or diagnosis” (p. 3). 
Additionally, the PONS was not designed to be a test of judging emotions per se, but 
rather interpersonal sensitivity.  
One of the most recently developed emotion perception assessment batteries is the 
Comprehensive Affective Testing System (CATS; Froming, Levy, Schaffer, & Ekman, 
2006). The CATS is a computerized measure that includes a total of 13 facial and 
prosodic identification and discrimination tasks using the six basic emotions (plus 
neutral). Facial stimuli were derived from Ekman and Friesen (1976). On prosody tasks, 
the stimuli were derived from a male actor, and none of the demographic information on 
this individual is available. The normative data were collected from 60 healthy adults (33 
women; 10 participants from each of 6 decades- 20-30, 30-40, etc.) ranging from 20-79 
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(mean age = 49) and included only Caucasian respondents. Because they found gender 
effects, gender corrections are made for select subtests [(Discriminate Facial Affect 
(Subtest 2), Name Affect (Subtest 5), Match Affect (Subtest 7), Select Affect (Subtest 8), 
Conflicting Prosody/Meaning/Attend Meaning (Subtest 10), and 3 Faces (Subtest 13)]. 
The absence of a female voice in the prosodic conditions precludes the ability to 
investigate the presence of an IGA for sex in the prosodic channel. Likewise, the absence 
of non-Caucasian individuals in the standardization sample precludes an investigation of 
an IGA as a function of race.  
A number of additional emotion perception measures have been published more 
recently for the purpose of research, yet none of these has been implemented for clinical 
assessment. Thus, although it has been 15 years since Borod and colleagues (2000) 
reviewed the literature on this topic, their conclusion that “although these tests and 
batteries hold considerable promise, much more work needs to be done if they are to be 
used in the clinical setting” (p. 96) still holds true. One of the factors that has remained 
essentially uninvestigated among the batteries is the potential existence of an IGA, which 
has implications for the clinical implementation of any emotion perception measure. 
The In-Group Advantage 
The “in-group advantage” (IGA) refers to enhanced performance on a variety of 
judgment tasks (e.g., facial recognition or emotion perception) when there is congruence 
between certain characteristics of an encoder (i.e., expresser of an emotion) and a decoder 
(i.e., perceiver of an emotional stimulus). The majority of research on the IGA has been 
conducted using facial stimuli and cultural/ethnic differences to establish in/out-groups. 
However, an IGA in facial recognition (i.e., faces of in-group members are recognized 
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better than out-group members) has also been demonstrated based upon the shared 
characteristics of race (Meissner & Brigham, 2001), age (Anastasi & Rhodes, 2005), and 
gender (Lovén, Herlitz, & Rehnman, 2011; although this effect appears to be stronger in 
women than in men; Lewin, & Herlitz, 2002), and has been studied a great deal using 
facial emotion, and to a lesser extent prosodic emotional communication. With regard to 
facial recognition (as opposed to emotion recognition) studies, the term “bias” is most 
often used to refer to the differential processing of faces on the basis of age (own-age 
bias; OAB; Anastasi & Rhodes, 2006), race (own-race bias; ORB; Meissner & Brigham, 
2001), and gender (own-gender/sex bias; OSB; Armony & Sergerie, 2007). In the context 
of emotion perception, the term IGA is preferred because the term “bias” suggests 
inaccuracy (Elfenbein & Ambady, 2002), rather than differential accuracy.  
In one of the most comprehensive reviews of the effects of culture on emotion 
perception, Elfenbein and Ambady’s (2002) meta-analysis of 87 articles, which included 
97 different studies, 182 independent samples, and 22,148 participants, revealed a 
number of insights regarding the nature of the IGA. Although they did not explicitly 
define culture in the paper, the cultural groups they investigated included 42 different 
nations, 23 different ethnic groups, and 2 regional groups. As this was a meta-analysis, it 
is highly representative of the nature of groups included in studies that have examined the 
IGA. Some of the main findings relevant to the present study include the finding that 
accuracy rates for tone of voice across cultures were lower than for other channels of 
communication, including facial, body, and video depictions/scenes of emotion. 
Providing additional information about emotion from other channels significantly 
reduced the in-group advantage. There were some differential effects of culture across the 
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various channels of emotion communication. In their analysis of cross-cultural accuracy 
and the IGA among the most common emotions tested in the studies reviewed (anger, 
disgust, fear, happiness, sadness, and surprise), Elfenbein and Ambady (2002) reported 
that happiness was recognized most accurately in the facial channel across cultures (i.e., 
facial stimuli resulted in the smallest in-group advantage) but was least accurately 
recognized across cultures in the prosodic channel (i.e., prosodic stimuli resulted in the 
greatest in-group advantage). In contrast, while anger and sadness were most accurately 
recognized across cultures in the prosodic channel, these emotions were less accurately 
recognized in the facial channel. Whereas perception of fear in the facial and prosodic 
channels displayed the strongest in-group advantage, anger showed much less of an in-
group advantage in these two channels of emotion perception (Elfenbein & Ambady, 
2002). It is also interesting to note that neither age nor gender moderated the size of the 
in-group advantage. 
Although the majority of research on the IGA has assessed in-groups primarily 
based on race/ethnicity, and to a lesser extent based on age and gender, these are not the 
only characteristics capable of producing an IGA. In fact, studies have demonstrated that 
shared characteristics among encoders and decoders may be manipulated to produce an 
IGA. For example, Thibault, Bourgeois, and Hess (2006) conducted a study to 
differentiate the extent to which encoding and decoding processes impact the in-group 
advantage by creating artificial in-group distinctions. By including men who either did or 
did not identify themselves as basketball players, they were able to manipulate which 
individuals belonged to which group by labeling some of the faces (expressing either 
happiness, sadness, or anger) as either basketball players or non-basketball players. In 
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addition, both the participants and the stimuli were composed of African and Quebecois 
individuals, such that the participants in the study could be in-group members based on 
either basketball playing status and/or ethnicity. Participants who identified themselves as 
basketball players were more accurate in identifying sadness and anger in faces labeled as 
basketball players, demonstrating an IGA. Furthermore, non-basketball players showed 
an in-group advantage based on ethnicity, rather than for the non-player status. The 
authors suggested that this was because in the absence of identifying with the basketball 
player facial stimuli, ethnicity became the most salient marker of group status. These 
results were interpreted as supporting the explanation that the in-group advantage is 
largely due to greater motivation of in-group members in decoding emotional 
expressions. If the in-group advantage can be manipulated and if it applies to a variety of 
identification variables as the results from Thibault et al.’s study suggest, then an in-
group advantage may be expected to occur for a number of demographic variables, such 
as ethnicity, gender, age, and native language.  
In addition to simply assessing the accuracy of emotion perception as a function 
of group membership, some studies have investigated the effects of in-group/out-group 
membership by assessing emotional contagion, the phenomenon whereby decoders 
“catch” the emotions of encoders (Hatfield, Cacioppo, & Rapson, 1994). Studies have 
shown that individuals show greater physiological linkage, assessed using a bivariate 
time-series analysis of autonomic functions (e.g., heart rate, skin conductance, and 
respiration rate), between the encoder and decoder of an emotional expression when 
accurately decoding negative emotions (Levenson & Ruef, 1992). Interestingly, Soto and 
Levenson (2009) found evidence to suggest greater physiological linkage among cultural 
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in-groups, although this effect has only been demonstrated among Chinese Americans but 
not among African Americans, European Americans or Mexican Americans (Soto & 
Levenson, 2009). 
Theoretical Explanations for the In-Group Advantage 
Part of the theoretical explanation for the IGA for emotion recognition may be 
understood by theories that attempt to explain the IGA for facial recognition more 
generally. According to the in-group/out-group model of face processing (Sporer, 2001), 
a face is immediately categorized as an “in-group” face or an “out-group” face. In-group 
faces are processed using the default, automatic configural encoding system whereas out-
group faces are first characterized as “out-group” prior to being further processed like an 
in-group face, and thus undergo additional analysis in comparison to in-group faces. 
Categorization is proposed to result in an out-group deficit (IGA) by detracting attention 
from processing of the face (resulting in more shallow encoding) and/or from processing 
more salient features of the out-group face at the expense of features necessary to 
distinguish faces. Categorization may reduce effort necessary for deeper encoding 
associated with greater recognition accuracy. Additionally, processing of in-group faces 
is facilitated by the expertise that develops from processing these faces more frequently 
(due to higher contact with members of an in-group), becoming automatic and resulting 
in high levels of recognition accuracy. Sporer (1989) suggests that verbal labels that 
apply to specific individuals (e.g., scar on the left cheek) may facilitate recognition, 
whereas labels that apply to a large number of individuals, particularly individuals within 
an out-group (e.g., “dark, frizzy hair,” Sporer, 2001), are capable of discriminating in-
group from out-group members but do not help discriminate among individual members 
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within a group. Sporer (2001) hypothesized that this model could account for the 
enhanced recognition of faces of the same age and sex (OAB and OSB, respectively). 
While this model was proposed to explain differences in facial recognition performance, 
it may also be applied to other processing modes such as emotion perception.  
 Most of the theories proposed to explain the IGA in emotion perception have 
focused on cultural differences using the facial channel, but models have also been 
proposed to account for cultural/linguistic IGAs in the prosodic channel. Theories of the 
IGA have focused on both the encoders’ and decoders’ characteristics. Ekman (1972) 
proposed the neurocultural theory, which states that there are universal, neurologically 
based emotional facial expressions, which are modified by display rules that vary across 
cultures. Alternatively, Matsumoto (1989) argued that the decoding rules known to vary 
across cultures on the basis of factors such as power, distance, uncertainty avoidance, 
individualism, and masculinity, play a greater role. Elfenbein and Ambady (2003b) 
proposed the dialect theory, whereby the universal “language” of emotion is expressed in 
different dialects, which are then recognized at different rates depending upon one’s 
familiarity with the particular dialect.  
  Weisbuch and Ambady (2008) suggest that group membership may impact the 
interpretation of emotional expressions, which may subsequently influence the emotional 
response of the decoder. That is, an expression of happiness from an in-group member 
may signal a positive outcome (e.g., our team won), whereas an expression of happiness 
from an out-group member may signal a negative outcome (e.g., their team won). 
Weisbuch and Ambady used the term “affective divergence” to refer to the findings that 
in-group members tend to experience congruent emotional responses to emotional 
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expressions, whereas out-group members tend to show incongruent (opposite) responses. 
In a series of experiments designed to assess the effects of group membership on 
affective divergence, Weisbuch and Ambady (2008) examined immediate/preconscious 
affective responses using a variety of paradigms (e.g., priming and lexical decision tasks), 
different social groups (e.g., race and political party), elicitation methods (e.g., emotional 
prosody and facial expressions), and measurement methods (e.g., self-report ratings and 
reaction time). In Experiment 1, they found greater congruent affective responses (i.e., 
greater in-group happy and fearful responses to happy and fearful facial expressions, 
respectively) on the basis of whether the target facial expression was a member of the in-
group (i.e., White) our out-group (Black) using an affective priming paradigm. 
Experiment 2 essentially replicated the results of Experiment 1 but contained both Black 
and White participants and reduced the stimulus presentation times (12 ms) such that 
conscious recognition was precluded.  That is, both racial groups showed a similar in-
group advantage, and this effect was observed even when the stimulus faces were 
processed unconsciously. Experiment 3 results demonstrated that this in-group effect 
applies beyond racial categories (NY Yankees or Boston Red Sox fans, in this case) and 
can be observed in participants’ emotional prosody (only happy and fear were used in the 
experiment). Once again, Weisbuch and Ambady found that there was congruence 
between ratings of speakers’ emotional prosody and the type of story (happy or fearful) 
they read about a character, but this effect was observed only when the speaker and 
character were part of the same group. In Experiment 5, they found that self-reported 
democrats experienced a higher level of nervousness and sadness (participants were 
asked to rate the degree to which they experienced the emotions of nervous, sad, angry, 
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happy, and dominant following the speech) when listening to a recording of a speech 
produced by a nervous sounding voice when the speaker identified himself as liberal (an 
in-group voice), as compared to when the same speaker (using the same speech) 
identified himself as conservative (an out-group voice). Weisbuch and Ambady also 
conducted a meta-analysis on the results collected across the five experiments and found 
an overall correlation of r = .43 between the emotions examined (fear and happiness) and 
group membership (in-group or out-group). Van der Schalk and colleagues (2011) also 
found evidence for greater affective convergence based on measurements of facial 
mimicry among racial in-group members (i.e., Caucasian or non-Caucasian) and greater 
divergence of emotional expressions (i.e., mimicry of fear and anger were reduced) 
among out-group members. 
In-Group Advantage as a Function of Ethnic Group 
Cultural IGA in the Facial Channel  
Research has reliably documented that humans are better at recognizing 
individuals from their own ethnic (racial) group than members of other ethnic groups 
(Anthony, Copper, & Mullen, 1992; Bothwell, Brigham, & Malpass, 1989; Meissner & 
Brigham, 2001). This finding has been referred to in the literature by the terms cross-race 
recognition deficit, cross-race effect, or own-race bias (Sporer, 2001).  This advantage in 
facial recognition appears to apply to facial emotion recognition as well.  
Beginning with the pioneering studies conducted by Ekman and colleagues 
(Ekman, 1993, 1994; Ekman & Friesen, 1971), many researchers concluded that facial 
expressions of emotion were universal, and hence, perception of facial emotion did not 
vary from culture to culture.  However, culture-specific differences were subsequently 
14  
 
identified that argue against a completely universal model of emotion processing 
(Elfenbein & Ambady, 2002; Matsumoto, 1989; Wickline et al., 2009). There is now near 
universal acceptance for an in-group advantage for facial emotion recognition, such that 
emotions are recognized better when the expresser and perceiver of the emotion are from 
the same cultural group (Elfenbein & Ambady, 2002; Jack et al., 2009; Yuki et al., 2007). 
In fact, data from the same study (Izard, 1971) that were originally used to support the 
universality of facial emotion perception were subsequently used to support cultural 
differences (Wickline, Bailey, & Nowicki, 2009). Although performances among out-
group members are typically above chance levels, in-group advantages in recognizing 
emotions are demonstrated by the fact that emotion recognition accuracy rates vary as a 
function of in/out-group membership. American facial stimuli produced accuracy rates of 
50% for African participants, 65% for Japanese participants, and 75-83% for American 
and European participants (Wickline et al., 2009). Part of this in-group advantage may be 
attributable to the degree of cultural familiarity the perceiver has with the expresser, as 
evidenced by the fact that the amount of exposure to a cultural group is related to 
accuracy rates in decoding facial emotions (Bailey, Nowicki, & Cole, 1998; Ducci, 
Arcuri, Georgis, & Sineshaw, 1982: Elfenbein & Ambady, 2002, 2003c).  
Elfenbein et al. (2004) conducted a clever study to investigate the extent to which 
the in-group advantage could simply result from biased responding on the part of 
participants. Based upon evidence suggesting right hemisphere dominance for processing 
emotion (both expression and perception), Elfenbein and colleagues studied differences 
in the perception of emotion across Indian, Japanese, and American cultural groups 
expressed through hemifacial composites produced from the same cultures as the raters. 
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The researchers posited that if a bias were present in the judgment of out-group faces, this 
bias should be present for both left and right hemifacial composites and that the presence 
of a hemispheric asymmetry would support the existence of an in-group advantage based 
upon cross-cultural differences in emotional expression. Although they found no 
differences as a function of cultural group (i.e., no IGA) for right hemiface composites 
(the side typically seen by the right hemisphere of the perceiver), they found there was an 
in-group advantage for left hemiface composites. The authors suggested that the right 
hemisphere of the brain (left hemiface) may use an expressive style which is less 
universalistic and more specific to an individual’s culture. Elfenbein et al. (2004) also 
argued this provided evidence that the in-group advantage was not simply a bias (Hess et 
al., 1996), since there would be no reason to expect the observed hemifacial differences 
as a function of whether the expresser and perceiver’s cultural groups were the same.  
While some studies have failed to find a cultural IGA in emotion perception 
(Boucher & Carlson, 1980; McAndrew, 1986; Soto & Levenson, 2009), some of the 
moderating variables have been identified that may help to explain discrepancies in IGA 
study results. For example, Ackerman and colleagues (2006) found that the ORB is 
attenuated when a face depicts anger, and even resulted in greater out-group compared to 
in-group facial recognition accuracy. That is, out-group members expressing neutral 
facial expressions were recognized more poorly than in-group members (i.e., an ORB), 
but out-group faces that displayed anger were recognized more accurately than in-group 
faces. Although this study did not examine the IGA for emotion recognition, it does 
suggest that in-group/out-group status interacts with emotion to impact the manner in 
which faces are processed. Additionally, some of the studies that have failed to find the 
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IGA have utilized more ecologically valid (e.g., spontaneous, as opposed to posed, 
emotional expressions; Matsumoto, Olide, & Willingham, 2009; Soto & Levenson, 2009) 
stimuli or employed methods to ensure stimulus equivalence (i.e., stimuli express 
emotions in the exact same way and contain the same emotion signaling properties such 
that the sole difference between stimuli is their ethnic identity; Beaupré & Hess 2005; 
Biehl et al. 1997; Lee et al. 2005; Matsumoto 1990, 2002; Matsumoto & Ekman 1989). 
In-Group Advantage as a Function of Gender 
Gender Differences in Emotion Perception 
Before discussing the evidence for an IGA as a function of gender, it is important 
to note that there is evidence that women may have an overall advantage across a variety 
of emotion recognition tasks (Hall, 1978). The perception of emotion as expressed 
through the face has received the most attention in the literature. Most studies have found 
gender differences suggesting that women are better than men at perceiving emotion from 
facial expressions (McAndrew, 1986; Thayer & Johnson, 2000), with effect sizes 
estimated around .40 (Hall & Matsumoto, 2004). However, some studies suggest that this 
gender difference may be more pronounced for negative emotions, such as fear, disgust, 
and sadness, than for positive ones (Hall, 1978; Miura, 1993; Stevens & Hamann, 2012). 
In addition to being more accurate at judging the emotions portrayed through facial 
expression (Biehl et al., 1997), women also have provided higher ratings of emotional 
intensity (Grunwald et al., 1999; Hall & Matsumoto, 2004) and detected emotions (i.e., 
negative ones) expressed at lower levels of intensity (Montagne et al., 2005).  
As with most other sex differences in psychological functions, this advantage for 
women likely stems from both biological and social/environmental determinants. 
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Evidence for the biological component is supported by the fact that this sex difference 
has been demonstrated across the lifespan starting in infancy (McClure, 2000). Men and 
women also show different brain responses when processing emotions (for a meta-
analytic review, see Stevens & Hamann, 2012). For instance, women show greater 
amplitude changes in the N2/P3 ERP components associated with emotion processing 
than men, suggesting that women are more sensitive to emotional stimuli than are men. 
This finding may be partially responsible for the female advantage in identifying 
emotions (Li et al., 2008). Interestingly, gender differences prevail even when stimuli are 
presented for durations brief enough to preclude conscious processing (Hall & 
Matsumoto, 2004).  
Gender IGA in the Facial Channel 
There may be an IGA in recognition for faces, but this may exist in women only 
(Lewin & Herlitz, 2002). Armony and Sergerie (2007) found that women showed better 
memory for fearful female faces than for male faces and that this effect was related to 
greater left amygdala activation during the successful encoding of fearful female faces. 
Although no IGA was observed in men’s performance, the right amygdala was more 
active while encoding male as compared to female faces suggesting that there is an IGA 
in the neural coding of emotional faces and that this neural activity varies as a function of 
both encoder sex and decoder sex, at least for the emotion of fear.  
Additional evidence for an IGA is suggested by the fact that men are faster at 
detecting angry male faces among an array than women, although there are no differences 
between men and women when searching for fearful faces (Williams & Mattingley, 
2006). Men also show increased electrodermal activity to adult (but not adolescent) male 
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faces in comparison to female faces, whereas women show no difference in electrodermal 
response as a function of the sex of the face (Mazurski, Bond, Siddle, & Lovibond, 
1996). Mazurski and colleagues suggest that the differential responsiveness shown by 
men to displays of anger in male faces may result from the fact that angry men are more 
threatening to men than are angry women. In contrast, women, who showed no 
differential responsiveness to angry male faces, may be equally threatened by both angry 
men and angry women. There is evidence that men are more lateralized than women in 
the recognition of emotion (predominantly anger- right hemisphere and surprise- left 
hemisphere, but also happy and sad- both right hemisphere) in male faces than female 
faces (Rahman & Anchassi, 2012).  
 While some studies have found evidence to support the existence of an IGA based 
on gender, this area of research has produced conflicting findings. For instance, Erwin 
and colleagues (1992) reported lower sensitivity [defined as true positives/(true 
positives+ false negatives)] for men in detecting sadness in women’s facial expressions. 
In contrast, there was no difference in the men’s sensitivity to detect happiness in male 
and female faces. Women were found to be more sensitive to the detection of both happy 
and sad facial expressions in men. Alternatively, Rotter and Rotter (1988) found an IGA 
for only angry facial expressions. Women were better at decoding anger in female faces 
than in male faces (although this was due to how poorly men were at perceiving anger in 
female faces), whereas men were superior compared to women at decoding anger in male 
faces. While they did not find an IGA for the other facial expressions of emotion (disgust, 
fear, and sadness), it is important to note that their findings were replicated in a second 
sample of participants in a follow-up study, which revealed similar mean accuracy scores. 
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Goos and Silverman (2002) also found that women were more sensitive to detecting both 
anger and sadness in female faces compared to male faces, whereas this trend of 
increased sensitivity to same sex expressions was observed for men viewing male faces. 
Wagner, MacDonald, and Manstead (1986) found that, although there was no overall 
IGA, women were better at perceiving emotional facial expressions in female faces 
compared to male faces. There was no difference in the accuracy of men’s perception of 
male and female facial emotion expressions.  
Gitter, Black, and Mostofsky (1972) found a number of significant interactions 
between race and sex of expressers with race (White and Black) and sex of perceivers 
across seven emotions (anger, happiness, surprise, fear, disgust, pain, and sadness). They 
did not report a two-way interaction between sex of expresser and sex of perceiver. 
However, they did report significant four-way interactions among race of expresser, race 
of perceiver, sex of expresser, and sex of perceiver for all emotions except happiness. 
Unfortunately, the authors did not provide an interpretation of these interactions, nor did 
they present the means in the article for the reader to interpret. Thus, although their study 
does indicate that the accuracy of facial emotion perception in men and women is 
impacted by the sex and race of the face, it remains unclear exactly how these factors 
interact or whether their findings provide evidence for an IGA. Zuckerman, Lipets, 
Koivumaki, and Rosenthal (1975) found evidence for an IGA in the prosodic channel, but 
not in the facial channel for both men and women. 
There is evidence that men and women’s brains respond differently to viewing 
facial emotional expressions in their own sex and other sex faces. One study found that 
repetitive transcranial magnetic stimulation (rTMS) in women differentially influenced 
20  
 
attention to angry male and female facial expressions as a function of hemispheric 
stimulation (Brüne, Bahramali, Hennessy, & Snyder, 2006). Stimulation of the right 
superior temporal region resulted in increased attention to angry male faces, whereas 
stimulation of the analogous region in the left hemisphere produced increased attention to 
female angry faces. Doi, Amamoto, Okishige, Kato, and Shinohara (2010) found a larger 
amplitude late positive component (LPC) response to own-sex neutral faces for both men 
and women, but no difference in the LPC to smiling faces. Kret, Pichon, Grezes, and De 
Gelder (2011) examined both male and female facial and bodily emotional (fear, anger, 
or neutral) expressions in men and women. They found greater activation in a number of 
areas (extrastriate body area, fusiform gyrus, superior temporal sulcus, premotor cortex, 
and pre-supplementary motor area) in men in response to bodily expressions of fear and 
anger. In contrast, the amygdala of men was most responsive to female facial expressions 
of fear and anger.  
 Despite a number of findings that there are differences in emotion perception on 
the basis of an interaction between encoder and decoder gender, some studies have found 
no evidence for an IGA in facial emotion recognition (Dimberg & Lundquist, 1990; 
Fischer, Sandblom, Herlitz, Fransson, Wright, & Bäckman, 2004; Pixton, 2011; Trnka, 
Kubĕna, Kucerová, 2007).  
Sex Differences in Prosodic Emotion Perception  
A female advantage in processing emotion through the prosodic channel has also 
received some empirical support (Vaskinn et al., 2008; Scholten, Aleman, & Kahn, 
2008). A study comparing the recognition of emotional prosody between male and 
female children and adolescents suggests that female participants were better at 
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recognizing happiness and sadness than male participants and that these differences may 
emerge during adolescence (Fujisawa & Shinohara, 2011). One of the limitations of 
many of the studies investigating sex differences in the processing of emotional prosody 
is that, rather than investigating differences in actual performance (i.e., accuracy of 
emotion perception), they have focused more on differences in the underlying 
mechanisms (e.g., differences in neural activation) involved in processing prosodic 
stimuli.  For instance, women respond more quickly than men during lexical decision 
tasks (using emotion word stimuli) when primed by a sentence that is spoken with a 
congruent emotional intonation (Schirmer et al., 2002). Women in this study also showed 
smaller N400 ERP components, which the authors concluded is indicative of more 
efficient processing of emotional prosody during language tasks. A similar sex difference 
was found (both the priming effect and reduced N400) using an emotional Stroop task in 
which word valence was either congruent or incongruent with the prosody with which the 
word was spoken (Schirmer & Kotz, 2003). Another study found supporting evidence 
that men and women’s brains process emotional prosody differently (Everhart et al., 
2003), with women, compared to men, showing reduced latency in the P300 ERP 
component. Although these studies indicate that men and women process emotional 
prosody differently, there is still a relative lack of empirical evidence directly assessing 
gender differences in the accuracy of decoding emotional prosody and the demographic 
variables that interact with gender to produce these differences.  
Gender IGA in the Prosodic Channel  
Few studies have explicitly tested the IGA in prosodic emotion perception, and 
some have found no IGA as a function of gender (Brown, Feldstein, & Spackman, 1995, 
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as cited in Graham, Hamblin, & Feldstein, 2001; Paulmann & Kotz, 2008; Pell, 2002; 
Scherer et al., 1991; Van Bezooijen Otto, & Heenan, 1983). However, other studies have 
reported an IGA, at least among women (Schmidt, 2004; an IGA in men could not be 
determined as all judges were women), who were more accurate in their identification of 
emotional prosody than men.  
Other studies that have reported differences in emotional prosody perception as a 
function of encoder and decoder sex have been reported using “non-basic” emotional 
expressions. For example, an fMRI study investigated brain activity associated with 
laughter and crying in response to same-sex and opposite sex vocalizations (Chun, Park, 
Park, & Kim, 2012). Both men and women showed greater activity in the 
parahippocampal gyrus to laughter when hearing same-sex vocalizations. In contrast, 
greater activation in the posterior cingulate cortex was observed in response to opposite-
sex vocalizations of crying. Similarly, an encoder-decoder interaction was observed in 
the middle frontal gyrus in the crying condition. However, only men showed a 
differential increase in activity in this area in response to female crying in comparison to 
male crying. Although these studies indicate that men and women may process male and 
female emotional vocalizations differently, these studies were limited in that behavioral 
differences were not examined and did not examine whether there was evidence to 
support an IGA.  
Ethofer and colleagues (2007) also found a cross-gender effect for speech 
melodies that were categorized as erotic in nature. The ratings of emotional arousal for 
the erotic prosody category were rated significantly stronger for both men and women 
when listening to opposite sex voices. There was no significant encoder by decoder 
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interaction for any of the other categories (neutral, anger, fear, and happiness), suggesting 
that the higher arousal ratings were due to the behavioral relevance of the voice 
(presumably, the other emotions are not more behaviorally relevant based on the sex of 
the voice). In a follow up fMRI experiment, Ethofer et al. found a significantly greater 
signal increase in the right middle superior temporal gyrus in response to erotic prosody 
from the opposite sex as compared to same-sex voices, in both men and women. There 
were no significant differences observed as a function encoder/decoder match for the 
other prosodic emotion categories.   
Taken together, although there is not strong evidence for an IGA in the prosodic 
emotional communication channel, it does appear that men and women do, indeed, 
process prosodic information differently on the basis of congruence between encoder and 
decoder gender.  
In-Group Advantage as a Function of Age 
Age Differences in Facial Emotion Perception  
Although research into the effects of age on emotion perception is still relatively 
new, it seems as if age may be one of the most influential demographic factors. Age has 
been shown in a number of studies to be inversely related to emotion perception, with 
many studies finding that the elderly are be more impaired in recognizing negative 
emotions than younger adults across a number of different experimental paradigms. 
Specifically, older adults have been found to perform more poorly at recognizing 
emotions such as anger, fear, and sadness on tasks using a variety of facial stimuli 
depicted in video and photographic formats (Calder et al., 2003; Keightley et al., 2006; 
Isaacowitz et al., 2007; Malatesta et al., 1987; McDowell et al., 1994; Mill et al., 2009; 
24  
 
Moreno et al., 1993; Murphy & Isaacowitz, 2010; Orgeta, 2010; Orgeta & Phillips, 2008; 
Oscar-Berman et al., 1990; Phillips et al., 2002; Ruffman et al., 2008; Sullivan & 
Ruffman, 2004; Sullivan et al., 2007; Suzuki et al., 2007; Wong et al., 2005). 
Older adults have been shown to be impaired in recognizing emotions (anger and 
sadness) using a morphing paradigm in which a face displaying one emotion gradually 
transitioned into another emotion (Sullivan & Ruffman, 2004), as well as at judging 
which of two faces expressed an emotion (anger, sadness, or fear) more intensely. 
Although one study (Slessor et al., 2010) found that older adults may be worse at 
recognizing positive emotions, as well, most studies have found older adults to be more 
accurate than younger adults in recognizing positive emotions, such as happiness 
(Williams et al., 2006) and surprise (Murphy et al. 2010). Additionally, some studies 
have found older adults may be better at recognizing disgust in faces (Calder et al., 2003; 
Suzuki et al. 2007; Wong et al., 2005).  
Effect of Age on Facial Processing 
Research has shown that faces are processed differently as a function of the age of 
the face (encoder) as well as the age of the perceiver (decoder). Specifically, there 
appears to be an own-age bias (OAB) whereby adults of different ages are better at 
recognizing faces of their own age (Anastasi & Rhodes, 2006). However, there is 
variability in the extent to which this own age bias exists. For example, some studies 
have found that young adults, but not older adults show the own age bias (Bartlett & 
Leslie, 1986; Fulton and Bartlett, 1991), whereas many other studies have shown the 
effect to be present in older adults (Anastasi & Rhodes, 2005; 2006; Bäckman, 1991; 
Perfect & Harris, 2003). This own age bias in facial recognition has predominantly been 
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explained by an experience-based theory, whereby greater experience with individuals of 
a similar age group facilitates recognition (Rhodes & Anastasi, 2012).  
Only recently has research into the OAB been applied to aspects of facial 
processing other than recognition, such as how younger and older faces are perceived and 
scanned. For instance, Ebner (2008) found that older faces are rated as less attractive by 
younger than older adults. Additionally, older, but not younger, adults, rated older faces 
as less likeable and less distinctive. Older faces were also more likely to be rated by 
younger adults as less energetic and more likely to be in a happy/sad as opposed to 
neutral mood, as compared to older adults. Importantly, this latter finding that younger 
adults were more likely than older adults to perceive emotion (either happy or sad) in 
neutral older faces has implications for the IGA in emotion perception as a function of 
age as it suggests that older adults are more accurate in perceiving the emotion (or, in this 
case, the lack thereof) in similarly aged faces.  
There is also evidence that younger and older adults may use different scanning 
strategies when viewing faces. Firestone, Turk-Browne, and Ryan (2007) found that older 
adults exhibited a greater number of fixations and transitions (i.e., moving between eyes, 
nose, and mouth) when scanning younger faces compared to older faces, whereas age of 
the face did not impact younger adults’ scanning behavior. This interaction between age 
of the perceiver and the age of the face suggests that older, but not younger adults do, in 
fact, process faces differentially on the basis of age similarity. This finding is partially 
(for older adults only) in line with the existence of an IGA based on age. Another study 
investigating age differences in scanning as a function of the age of faces found that 
individuals spend a greater amount of time viewing faces similar to their own age, as 
26  
 
compared to other age faces (He, Ebner, & Johnson, 2011). This increased scan time 
predicted the presence of an OAB in facial recognition memory. He and colleagues 
(2011) suggested that their results might reflect the greater personal and social relevance 
of similarly aged faces, resulting in greater interest and motivation in processing the 
faces. These findings suggest that the same factors may influence the processing of 
emotions on differentially aged faces as well.  
Age IGA in the Facial Channel 
Only a few studies have investigated the IGA specifically related to facial 
emotion perception, and findings in the literature are mixed as to whether there is an IGA 
for emotion perception on the basis of age group. Malatesta, Izard, Culver, and Nicolich 
(1987) were the first to show an interaction between the age of the encoder and the age of 
the decoder on emotion perception accuracy, such that young, middle-aged, and older 
women were more accurate when decoding emotions in young, middle-aged, and older 
faces, respectively. Malatesta and colleagues suggested that this IGA might result from 
greater interest and/or motivation in judging the expressions of individuals who are more 
similar to us (based on age), or perhaps due to a decoding advantage based on familiarity 
with members of similar age groups (younger and older adults are more likely to interact 
with individuals of similar ages). These explanations are consistent with theories 
proposed to explain the IGA among ethnic groups as well. However, it should be noted 
that other studies have failed to find an IGA for age when examining young, middle-
aged, and older adults (Borod et al., 2004) or just young and older adults (Ebner, He, & 
Johnson, 2011; Ebner & Johnson, 2009).  
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Although two of these studies (Ebner, He, & Johnson 2011; Ebner & Johnson, 
2009) failed to find an IGA per se (both younger and older adults were better at 
recognizing emotions in young faces), they did find relationships between frequency of 
contact with members of their own age group and accuracy of emotion perception. 
Specifically, Ebner and Johnson (2009) found that the amount of self-reported contact 
individuals had with members of their own age group (either younger or older adults) was 
negatively related to their ability to identify emotional expressions in different age faces. 
That is, the more often younger adults reported being in contact with other younger, as 
opposed to older, adults, the less accurate they were at identifying facial expressions in 
older faces. The same effect also occurred in older adults. The more often older adults 
reported being in contact with other older adults, the less accurate they were at 
identifying facial expressions in younger faces. Ebner and Johnson suggested that 
increased self-reported contact with members of similarly aged individuals might be 
indicative of reduced contact with members of dissimilar age. With reduced contact, 
interest in other-age faces may be lower than interest in same-age faces, decreasing 
accuracy in the perception of emotions in other-age faces.  
Similarly, although Ebner, He, and Johnson (2011) found no IGA (i.e., both age 
groups were better at identifying emotional expressions in the younger, as compared to 
older, faces), they did report differences between older and younger adults’ visual 
attention to faces on the basis of both age and expressed emotion of the facial stimuli. In 
contrast to the results of Firestone et al.’s (2007) study, overall looking time was greater 
for own-age as compared to other-age faces. Moreover, this overall looking time was 
positively correlated with emotion recognition accuracy for own-age, but not for other 
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age faces. Another interesting difference emerged in the scan paths of younger and older 
adults when viewing young faces. Younger adults were more accurate in identifying 
expressions when they spent more time looking at the upper half of the young facial 
stimuli, whereas older adults were more accurate when looking longer at the lower half of 
the young faces. Although it was unclear why older and younger participants may have 
benefited differentially from looking at the lower and upper halves of young faces, 
respectively, the researchers suggested that this finding might be related to age 
differences in which emotions younger and older adults are more likely to look for. 
Younger adults are more likely to look for anger, which is recognized better by viewing 
the upper half of the face (Calder, Young, Keane, & Dean, 2000), whereas older adults 
are more likely to look for disgust, which is recognized better by viewing the lower half 
of the face (Calder, Young, Keane, & Dean, 2000).   This interpretation is supported by 
the finding that young adults were more likely to misinterpret disgusted faces as angry 
whereas older adults were more likely to misinterpret angry faces as disgust (Ebner, He, 
& Johnson, 2011). Overall, the results of both studies are consistent with the proposal 
that same-age faces garner greater interest because of their social relevance as compared 
to different-age faces.   
Riediger, Voelkle, Ebner, and Lindenberger (2011) found some evidence for an 
interaction between encoder and decoder age. Consistent with previous studies, adults of 
all ages generally have more difficulty in perceiving emotion in older as compared to 
younger facial stimuli. However, this effect was attenuated in middle-aged and older 
adult raters for the emotions of happiness and anger. Conversely, the finding of 
attenuated sadness in older posers across all age groups of raters was accentuated in the 
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older raters (i.e., older raters perceived less sadness in older posers of this expression in 
comparison to younger adults).  
Age Differences in Prosodic Emotion Perception  
Cross-sectional assessment of affect recognition abilities suggests that both facial 
and prosodic affect recognition may begin to decline at the age of 45 (Brosgole & 
Weisman, 1995). Thus, it is not just older, but also middle-aged (38-50 year olds) adults 
who are less accurate than younger adults (18- 28 year olds) in recognizing emotion 
through speech prosody (Paulman, Pell, & Kotz, 2008). Older adults perform more 
poorly when attempting to match emotions depicted by voice prosody to those depicted 
by facial expressions for sadness, anger, happiness, and fear (Ryan et al., 2010). 
Importantly, these differences were independent of declines in fluid intellectual abilities, 
which are well known to decline with age. Kiss and Ennis (2001) have suggested that the 
magnitude of changes in perception of prosody may be as large as the changes that occur 
in memory.  
Age IGA in the Prosodic Channel 
 There have been no studies that have been identified that specifically examined 
the IGA as a function of encoder/decoder age match. Most studies have not used older 
adult prosodic stimuli, and we were unable to identify any reports of an IGA for age in 
this channel.  
In-Group Advantage as a Function of Native Language 
Native Language IGA in the Prosodic Channel  
In the prosodic channel, as was the case with data using facial stimuli, although 
emotions may be recognized at rates higher than chance between cultures/speakers of a 
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different language, accuracy rates still vary based upon cultural similarity of the 
expresser and perceiver (Kramer, 1964). In addition to being able to recognize emotions 
across cultures/languages, the types of errors made in discriminating among emotions is 
also similar across individuals with different language backgrounds (Albas, McCluskey, 
& Albas, 1976; Kramer, 1964; Van Bezooijen Otto, & Heenan, 1983). That is, regardless 
of language background (i.e., whether or not a listener speaks the language of the 
expresser), decoders confuse the same emotions in the prosodic channel. These data 
support the existence of both a universal prosodic emotion communication mechanism as 
well as an in-group advantage, such that language similarity (e.g., German and Dutch are 
more similar to each other than to Arabic) is directly related to accuracy (Scherer, Banse, 
& Wallbott, 2001) even when using language-free speech stimuli (Mandal, Elfenbein, 
Sharma, Bose, & Coelho, 2006 as cited in Wickline et al., 2009). Further support for both 
the universal and culture specific aspects of emotional prosodic perception comes from 
Scherer, Banse, and Wallbott (2001) who analyzed data across 9 countries and 7 different 
languages. The accuracy rate across all emotions and countries of 66% provides support 
for the universality of emotional prosodic perception (Scherer, Banse, & Wallbott, 2001). 
However, rates of accuracy increased as a function of language similarity.  
In addition to studying differences among speakers of different languages, some 
studies have also investigated the impact of native language on emotional prosodic 
perception. Once again, while being a native language-speaker is not a prerequisite for 
recognizing emotions accurately, native language speakers do tend to perform better than 
non-native speakers, and thus supports the existence of an IGA for native language-
speakers (Albas, McCluskey, & Albas, 1976; Scherer, Banse, & Wallbott, 2001; 
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Thompson & Balkwill 2006; Van Bezooijen Otto, & Heenan, 1983).  
The IGA in emotional prosody recognition for native speakers has been shown to 
dissipate as the length of the speech utterance increases, such that there is no longer an 
IGA at sentence length (Beier & Zautra, 1972). The IGA also appears to vary as a 
function of the emotion being communicated. Abelin and Alwood (2000) investigated 
emotional (happiness, surprise, sadness, fear, shyness, anger, dominance, and disgust) 
prosodic perception of a native male Swedish encoder among decoders who were native 
speakers of Swedish, English, Finnish, or Spanish. An IGA was found for happiness, 
surprise, and fear. Sadness was perceived with a high degree of accuracy and relatively 
equally among all groups. There was no IGA for anger, and, in fact, Finnish and Spanish 
speakers were more accurate (87 and 78 percent, respectively) than Swedish speakers. 
Shyness, dominance, and disgust were perceived inaccurately across all groups.  
Dromey, Silveira, and Sandor (2005) examined three groups of fluent English- 
speakers’ performance on a prosodic recognition task for words spoken with either angry 
or neutral emotional prosody (participants selected from a choice of anger, disgust, joy, 
fear, surprise or neutral). Participants were either native English speakers only (English 
mother tongue; EMT monoglots), native English speakers who were fluent in one or 
more other languages (EMT polyglots), or a non-native English speakers (other mother 
tongue; OMT). Consistent with previous studies, all groups performed at rates above 
chance; however, there was some evidence for a native English speaker advantage. The 
only significant difference was that EMT polyglots were more accurate than the OMT 
group. They were also more accurate than the EMT monoglots, but this difference was 
not significant.  
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Pell and Skorup (2008) investigated the impact of non-native language status and 
utterance length on the implicit processing of emotional prosody using a cross-modal 
(prosodic to facial) emotion (happy, sad, or neutral) priming task spoken in either English 
(native) or Arabic. Emotional prosody facilitated the accuracy of congruent facial affect 
recognition when the prosodic stimulus was presented for 1000 ms but had no effect 
when presented for 600 ms and there was no effect of prosody on the facial affect 
recognition response time. In contrast, native language (English) prosodic stimuli had the 
strongest effect at 600 ms and affected both accuracy and response time for facial affect 
recognition.  
  Graham, Hamblin, and Feldstein (2001) compared native (NES) and non-native 
English (native Japanese, NJS; native Spanish; NSS) speakers’ perception of emotional 
prosody while also assessing the influence of language proficiency. Native English 
speakers attained an overall accuracy rate across the eight emotions (anger, fear, joy, 
sadness, depression, hate, nervousness, and neutral) of 75.6% whereas NJS and NSS 
groups attained accuracy rates of 37.7% and 41.7%, respectively. Graham and colleagues 
also found that the confusion patterns between emotions were different between NJS and 
NES groups, but that NSS displayed similar patterns of confusion to the NES 
participants. Based on these results, the authors concluded that the cultural differences 
identified increase as a function of both linguistic and cultural distance between groups. 
Interestingly, they did not find a difference between high and low English proficiency 
speakers in either the NJS or NSS groups.  This latter finding suggests that the processes 
underlying emotional prosody perception are less amenable to learning than other aspects 
of language learning, such as semantics and syntax.  
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Differentiating the Effects of Language and Culture 
Some evidence suggests that there are in fact cultural differences that extend 
beyond the effects of native language. For instance, McCluskey, Albas, Niemi, Cuevas 
and Ferrer,  (1975) found that Mexican boys were more accurate than Canadian boys at 
identifying emotional prosody in electronically filtered (semantic content free) speech 
from Mexican and Canadian adult actresses. Additionally, all children were better at 
identifying the speech spoken by the Mexican actresses. Although this may suggest that 
the Mexican actresses were better at communicating emotional prosody, the researchers 
did not control the content of the speech, even though it was electronically filtered, and 
thus this interpretation must be very tentative.  
In an attempt to parse out racial and cultural differences accounting for the in-
group advantage, Wickline et al. (2009) compared emotion recognition in both the facial 
and prosodic channels between African American and European Americans who were 
either international or native-born students. The in-group advantage was found in both 
channels. In some instances, this advantage was found to be attributable to racial 
similarity, whereas culture accounted better for the advantage in other instances. For 
instance, European Americans were more accurate at recognizing emotions in American 
faces and voices than were African internationals, but did not differ in performance from 
African Americans or European internationals. Thus, the greatest in-group advantage was 
found when both race and culture between the expresser and perceiver matched. 
However, either shared race or culture was sufficient to invoke this advantage, with 
culture being a somewhat better indicator of the in-group advantage than race (Wickline 
et al., 2009). 
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Overview and Purpose of the Current Study: To Investigate the IGA Among 
Different Demographic Variables Using the New York Emotion Battery 
The literature reviewed above indicates that emotion perception occurs via a 
combination of universal and culture-specific mechanisms. Thus, while an IGA clearly 
exists among some demographic groups and within some channels of communication, the 
exact patterns necessary to detect an IGA remain to be elucidated. For instance, the 
strongest evidence for an IGA exists for ethnically/racially-based in-groups in the facial 
channel. There is also strong evidence for in IGA on the basis of native language in the 
prosodic channel. Regarding the other demographic groups, however, the existence of an 
IGA is much weaker. Although many studies have found an interaction between sex of 
the encoder and sex of the decoder, not all studies have found an IGA for either the facial 
or prosodic channel. Similarly, some studies have found an IGA based on age match 
between the encoder and decoder in the facial channel, and we did not find any studies 
designed to study the existence of an IGA based on age in the prosodic channel.  
Despite the fact that emotions may be expressed and perceived in multiple 
channels (e.g., facial, prosodic, and lexical), the majority of emotion perception research 
has relied upon facial stimuli (Tanaka et al., 2010). However, given the complexity of 
emotion perception in real-world situations, which involves the integration of information 
across different channels (e.g. looking at a speaker’s facial expression while 
simultaneously determining lexical/semantic and prosodic/intonational components of 
what is being said), it is critical to understand the multifaceted aspects of emotion 
perception. Furthermore, we must also understand how factors that vary among 
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individuals (i.e., demographic variables) may interact with encoder and decoder 
characteristics to impact emotion perception.  
Although a number of emotion perception batteries exist, most of them lack the 
necessary attributes that could examine the IGA across a number of channels and 
demographic groups to the extent available with the NYEB. Further, many of these 
batteries are significantly lacking in normative data from diverse samples. Only the 
CATS has been specifically designed for use in clinical settings and has demonstrated the 
necessary validity and reliability. However, the existence, and potential impact, of an 
IGA within this measure has not been assessed. Therefore, the main purpose of the 
proposed study is to investigate the IGA for the demographic factors of age, gender, 
ethnicity, and native language on three channels of emotion perception (facial, prosodic, 
and lexical) using measures from the NYEB (Borod, Welkowitz, & Obler, 1992). The 
NYEB is also an ideal battery for this investigation because of the careful screening and 
control measures that are included in the NYEB. These additional nonemotional control 
tasks were selected based upon their similarity to the experimental tasks, allowing 
researchers to eliminate cognitive factors that could potentially confound performance 
differences on the emotion measures. This is particularly important given the diversity of 
demographic groups being studied and especially so due to the older adults who have 
participated in this research. The nonemotional control measures (described in the 
Methods section, below) have previously been demonstrated to be effective in controlling 
for nonemotional perceptual factors (Grunwald et al., 1999). 
Aims and Hypotheses 
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 Aim I: To examine group differences based on ethnicity using the facial and 
prosodic emotion perception tasks of the NYEB. The strongest evidence for the 
existence of an IGA is based on ethnicity using the facial channel (Elfenbein & Ambady, 
2002; Jack et al., 2009; Yuki et al., 2007). Although we were unable to examine the 
existence of an IGA per se, we were able to make predictions about ethnic group 
differences on the basis of the IGA hypothesis. 
Hypothesis Ia: Given that all facial stimuli were produced by Caucasians, we 
predicted that Caucasian participants will be more accurate than non-Caucasian 
participants on the facial emotion perception tasks.  
Hypothesis Ib: Because all prosodic stimuli were produced by Caucasian 
expressers, we predicted that Caucasian participants would perform better than non-
Caucasian participants on the prosodic perception tasks.  
Aim II:  To examine the IGA for age using the facial and prosodic emotion 
perception tasks of the NYEB.  Some studies have found an IGA as a function of age 
(Malatesta, Izard, Culver, & Nicolich, 1987; Riediger et al., 2011) whereas others have 
not (Borod et al., 2004; Ebner, He, & Johnson, 2011).  
Hypothesis IIa: We predict that perceivers in the same age group (younger 
[between ages 28-39 and older [between ages 40-53]) as the expressers of an emotion 
will be more accurate than those in a different age group than the posers on the facial 
emotion identification task. 
  Hypothesis IIb: We were unable to find any research literature on the presence of 
an age-related IGA in the prosodic channels. However, according to the IGA theory, and 
on a more exploratory basis, we predict that perceivers in the same age group (younger 
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[between ages 28-40] and older [between ages 41-53]) as the expressers of an emotion 
will be more accurate than those in a different age group than the posers on the prosodic 
emotion identification task.  
Aim III:  To examine the IGA for gender using the facial and prosodic 
emotion perception tasks of the NYEB. A same-sex advantage (IGA) for emotion 
recognition has received some support in the literature (e.g., Rotter & Rotter, 1988), and 
a number of studies have found an interaction between sex of expresser and sex of 
perceiver (Goos & Silverman, 2002; Mazurski, Bond, Siddle, & Lovibond, 1996; 
Schmidt, Borod, & Foldi, 2004).  
Hypothesis IIIa/b: We predict that perceivers will be more accurate when 
viewing (Hypothesis IIIa; facial tasks) or hearing (Hypothesis IIIb; prosodic tasks) 
emotional stimuli expressed by individuals of the same sex.  
 Aim IV:  To examine group differences on the basis of language background 
using the prosodic and lexical emotion perception tasks of the NYEB.  Native 
language-speakers tend to perform better than non-native speakers on emotional prosody 
recognition tasks when stimuli are produced by native language-speakers (Albas, 
McCluskey, & Albas, 1976; Scherer, Banse, & Wallbott, 2001; Thompson & Balkwill 
2006; Van Bezooijen Otto, & Heenan, 1983). We will examine whether there are group 
differences by comparing the performance of native and non-native English speakers.  
Hypothesis IVa: All prosodic stimuli in the NYEB were produced by native 
English-speaking actors and actresses in eight emotional tones. We predict that 
participants who are native English-speakers will be more accurate than non-native 
English participants on the prosodic emotion perception tasks.  
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Hypothesis IVb: On an exploratory basis, we will also examine whether native 
English-speakers perform better than non-native English-speakers in the lexical channel. 
Aim V:  For each IGA described above, on an exploratory basis, we will 
examine specific emotions (e.g., happiness, sadness, and anger) to determine if the 






 Participants for this study included a total of 124 healthy right-handed, native 
English-speaking (or who have learned English by age 7) adults. One hundred three of 
these participants were recruited and tested at Mount Sinai Medical Center in the late 
1990s and early 2000s as part of Dr. Joan Borod’s research program investigating 
emotion. These participants were recruited from the Mount Sinai Medical Center, senior 
citizen centers, and the general New York City area by posted announcements, word of 
mouth, and local newsletter and newspaper advertisements. The remaining participants 
were recruited from the New York City metropolitan area and tested at Queens College. 
Both institutions granted IRB approval to conduct this research and approved flyers that 
were posted for recruitment of our participants. Participants were divided into groups 
(i.e., age, ethnicity, gender, and native language) based on the IGA of interest being 
investigated. All participants were carefully screened for absence of dementia, learning 
disability, substance abuse, and neurological, psychiatric, and/or major medical disorders.  
There are approximately equal numbers of men and women in the sample, with 
43% men and 57% women overall. All participants were either native English-speakers 
(n = 69), or had learned and become fluent in English before age 9 (bilingual; n = 53); 
language background was not reported for two participants.  Participants were matched 
across age groups for years of education completed (overall M = 14.8) and occupation 
(overall M = 6.4 [Hollingshead, 1977]).  Ethnic groups (ascertained via self-report) 
include, Caucasian (54%), with the remaining non-Caucasian group composed of African 
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American (22.6%), Hispanic (12.1%), and Asian (11.3%). Table 1 presents the number of 
participants broken down by gender, age group decade, and race of the sample. 
Materials and Procedure 
Screening and Nonemotional Control Measures. All participants in this study 
were first screened for the absence of dementia, learning disability, substance abuse, and 
neurological, psychiatric, and/or major medical disorders using a questionnaire developed 
for the NYEB (Borod, Welkowitz, & Obler, 1992). Those meeting these initial inclusion 
criteria for participation in the study completed a more comprehensive set of standardized 
neuropsychological tests in order to ensure adequate intellectual, perceptual, and 
linguistic comprehension abilities. Psychiatric history was further assessed using the 
Schedule for Affective Disorders and Schizophrenia – Lifetime Version (SADS-L; 
Endicott & Spitzer, 1978). The specific domains assessed and the tests used included the 
following: auditory comprehension — Boston Diagnostic Aphasia Examination, 
Commands subtest and Complex Ideational Material subtest (BDAE; Goodglass & 
Kaplan, 1983); reading comprehension — BDAE, Sentences in Paragraph subtest; 
general intelligence — Wechsler Adult Intelligence Scale – Revised, Information and 
Block Design subtests (WAIS-R; Wechsler, 1981); basic attention — Mattis Dementia 
Rating Scale, Attention subtest (DRS; Mattis, 1988); basic memory — DRS, Memory 
subtest; visual perception — Benton Visual Form Discrimination task (BVFD; Benton, 
Eslinger, & Damasio, 1983); and auditory perception — Benton Phoneme Discrimination 
Test (BPD; Benton et al., 1983) and a pure tone threshold hearing task (Beltone, 1987; 
Borod, Obler, Albert, & Stiefel, 1983). In addition to these screening measures, more 
specific nonemotional control tasks developed as part of the NYEB were administered. 
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These measures are included in the NYEB based upon their similarity to the experimental 
tasks, allowing researchers to eliminate cognitive factors that could potentially confound 
group differences on the emotion measures. The nonemotional control measures have 
previously been demonstrated to be effective at controlling for these factors (Grunwald et 
al., 1999), and so analyses of these data will not be discussed in the present study. 
Control tasks used for emotion perception in the facial channel include the Benton Facial 
Recognition Test (Benton et al., 1983) and Visual Matrices (Borod et al., 1993). Control 
tasks used for emotion perception in the prosodic channel require participants to identify 
nonsense syllables produced in the same 3 intonation contours (Borod et al., 1992) and to 
discriminate phonemes using the Benton Phoneme Discrimination Test (BPD; Benton et 
al., 1983). Finally, control tasks for emotion perception in the lexical channel require 
participants to identify nonemotional descriptions of people or objects (e.g., body type). 
Experimental measures.  Although all participants except the five most recently 
recruited in this study completed the full NYEB, which includes tasks that assess both 
expressive and perceptual aspects of emotion, the present study focused only on the 
perception of emotion and so the expressive tasks will not be discussed. The seven 
emotion perception measures from the NYEB include four identification and three 
discrimination tasks. Each task includes three positive (happiness, interest, and pleasant 
surprise) and five negative (sadness, fear, anger, disgust, and unpleasant surprise) 
emotions. Participants were assessed on their perception of these emotions through the 
facial, prosodic, and lexical channels. Perception task responses were scored for accuracy 
(0-inaccurate, 1-accurate), using a priori classifications. For each task, a total score was 
obtained.  Each variable, along with its possible range, is displayed in Table 2.   
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 Facial Perception Tasks.  Participants viewed slides displaying the basic 
emotions from Ekman and Friesen (1976) as well as slides created by the authors of the 
NYEB for pleasant surprise, unpleasant surprise, and interest. All facial stimuli were 
produced by Caucasian posers. Each facial stimulus was coded as male or female. The 
actual ages of the posers from Ekman and Friesen (1976) were unavailable. However, 
Borod and colleagues (1992) performed a rating study of the ages of the 14 faces of the 
Ekman and Friesen stimuli. Based on the ratings of female and male raters, aged 25-72 
(mean age = 50), the mean age rating of the female posers was 32.25 years (n = 8, SD = 
5.1, range = 25 – 41) and the mean age rating of the male posers was 48.83 years (n = 6, 
SD = 5.7, range = 37 – 53). The ages of each poser stimulus developed specifically for 
the NYEB are available. The mean age of female posers (n=4) is 46.3 years (range = 40 – 
53) and the mean age for male posers (n=3) is 32.7 years (range = 28 – 37). For Facial 
Identification (FID), participants identify the emotion portrayed by naming or pointing to 
the correct response on an 8-option multiple-choice response card.  There are 32 trials 
(half female posers, balanced across emotions); each emotion appears four times.  For 
Facial Discrimination (FDIS), two slides of different posers with the same or different 
facial emotional expression are presented sequentially on a projector, and participants 
indicate whether the two expressions reflect the same or different emotion on a total of 28 
pairs (half female posers; 14 same and 14 different).  
 Prosodic Perception Tasks.  For the prosodic perception tasks, participants listen 
to sentences spoken by actors and actresses who were native English speakers in 8 
emotional tones. The mean age of female posers is 41.5 years (n = 4, range = 30 – 53) 
and the mean age for male posers is 38.5 years (n = 4, range = 28 – 46; see Table 7 for 
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specific ages). There are four neutral sentences, chosen for similar grammar, rhythm, and 
length; comprehensibility; and low emotionality ratings (e.g., "They found it in the 
room").  For Prosodic Identification (PID), participants identify the emotion portrayed 
from the response cards; there are 24 gender-balanced trials, each emotion appearing 3 
times.  For Prosodic Discrimination (PDIS), two emotionally intoned sentences are 
presented via tape recorder, and participants indicate “same” or different on a total of 28 
pairs (half female posers; 14 same and 14 different).  
 Lexical Perception Tasks.  For the lexical perception tasks, participants read 
words and sentences that had been rated by large groups of adults (Borod, Welkowitz, & 
Obler, 1992) for category accuracy (8 choices) and emotionality (6-point scale, "not at 
all" to "extremely").  There are two lexical identification tasks (Word and Sentence), and 
one lexical discrimination task (Word only). For Word Identification (WID), 3-word 
clusters (representing the same emotion) are presented, and participants indicate (via the 
response card) the emotion best represented by each cluster for a total of 24 trials (8 
emotions x 3 clusters).  For Sentence Identification (SID), 24 different sentences are 
presented, and participants indicate the emotion represented for a total of 24 trials (8 
emotions x 3 sentences).  For Word Discrimination (WDIS), two printed words, 
representing the same or different emotion, are presented, and participants indicate 
whether they represent the same or different emotions for each of 28 word-pairs (14 same 
and 14 different). 
Scoring and Reliability.   Each response was scored as either correct (1) or 
incorrect (0). Scores were calculated for positive and negative items (for identification), 
and positive, negative, and mixed items (for discrimination).  For identification, scores 
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have been shown to be internally consistent.  In a sample of 170 subjects, internal 
consistency was demonstrated for the facial, prosodic, and lexical channels by 
Chronbach’s alpha values of .77, .74, and .83, respectively (Borod, Tabert, et al., 2001).  
Test-retest coefficients were in the.70s to .90s (mdnr = .79 [Zgaljardic, Borod, & 
Sliwinski, 2002]).  In this same sample, alpha values for discrimination ranged between 
the .60s and .70s (mdnr = .65 [Borod, Tabert, et al., 2001]).   
Data Analysis 
Data Coding. Each individual item from the NYEB emotion perception tasks was 
coded to identify the particular item on the basis of gender (male/female) and age (facial 
identification items were divided into younger [stimuli between ages 28-39] and older 
[stimuli between ages 40-53] groups; prosodic identification items were divided into 
younger [stimuli between ages 28-40] and older [stimuli between ages 41-53] groups in 
order to match the age of participants), which will represent the two expresser, within-
subjects independent variables. Because all stimuli were produced by native English-
speaking, Caucasian adults, it was not necessary to code the items for ethnicity or native 
language. Participants were divided into groups on the basis of the following 
demographic characteristics: age (younger and older, as noted above, with specific ages 
determined by whether the facial or prosodic channel was analyzed), gender, ethnicity 
(for clarity, when ethnicity was examined as a dichotomous variable (Caucasian, non-
Caucasian) the variable name “Caucasian” will be used, and when examining the four 
specific ethnic groups separately (Caucasian, African American, Hispanic, and Asian) the 
variable name “Ethnicity” will be used throughout the text. Similarly, when the 
independent variable, language, was examined as a dichotomous variable (Native 
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English, non-Native English) the variable name “Native” will be used, and when 
examining the language as a trichotomous variable (monolingual, early bilingual, and late 
bilingual) the variable name “Language Background” will be used throughout the text. 
The dependent variable for all analyses was the number or percentage correct on each 
emotion perception task.  
Preliminary data exploration.  Prior to testing specific hypotheses, data were 
inspected for data entry errors and outliers.  In order to ensure that groups were matched 
in terms of demographic characteristics, each group was compared on key demographic 
variables that did not serve as independent variables in this study (e.g., years of education 
and socioeconomic status). For continuous variables (e.g., years of education and 
socioeconomic status, and age when examining group differences based on ethnicity, 
gender, and native language), differences among the demographic groups for each 
hypothesized IGA were examined using one-way Analysis of Variances (ANOVAs) with 
the perceiver demographic group as the independent variable (IV).  Chi-square tests were 
used to assess group differences in dichotomous/nominal variables that were not 
independent variables in a particular analysis, such as sex, ethnicity, and native language. 
In the case of significant group differences, demographic variables served as covariates 
for subsequent analyses. When examining group differences, p-values of .05 or less were 
considered significant; p-values between .05 and .10 are reported as trends, and p-values 





Group Differences in Demographic Characteristics 
 Gender. Analyses comparing men and women revealed no significant difference 
in age [t(1, 122) = -.622, p = .535].  However, men (M = 15.35, SD = 2.84) had 
significantly higher [t(1, 122) = 2.17, p = .032] years of education than women (M = 
14.4, SD = 2.04), and men (M = 6.77, SD = 1.67) had significantly higher SES than 
women (M = 6.07, SD = 1.42) [t(1, 122) = 2.52, p = .013]. There were no significant 
differences between men and women in ethnicity when it was defined as a dichotomous 
variable (Caucasian, non-Caucasian; Χ2 = 0.004, df  = 1, N = 124, p = .949) or when 
examining the four specific ethnic groups (Ethnicity; Χ2 = 1.338, df  = 3, N = 124, p 
= .720), and there were no gender differences in native language examined as a 
dichotomous variable (Native English, non-Native English; Χ2 = 0.048, df  = 1, N = 124, 
p = .827) or on the basis of when English was learned (Language Background; Χ2 = 
0.068, df  = 2, N = 121, p = .967).  
Age. Analyses comparing participants divided into young (age 28-39; n = 24) and 
older (age 40-53; n = 25) based on ages of the facial stimuli revealed no significant 
difference [t(1, 36) = 1.42, p = .166] in years of education or SES [t(1, 46) = .583, p 
= .563].There were no significant differences between young and older groups (based on 
facial stimuli) in the number of men and women (Χ2 = 0.987, df  = 1, N = 49, p = .321), 
the proportion of Caucasian and non-Caucasian (Χ2 = 0.027, df  = 1, N = 49, p = .869), or 
when examining the four specific ethnic groups (Χ2 = 1.313, df  = 3, N = 49, p = .726), 
and there were no differences based on native language examined as a dichotomous 
47  
 
variable (Native English, non-Native English; Χ2 = 0.020, df  = 1, N = 49, p = .889) or on 
the basis of when English was learned (Χ2 = 0.706, df  = 2, N = 49, p = .703). 
Ethnicity. Analyses comparing the four ethnic groups revealed no significant 
difference in age [F(3, 123 ) = 0.836, p = .477] or years of education [F(3, 123 ) = 1.207, 
p = .310]. There was a significant difference among ethnic groups in SES [F(3, 122 ) = 
5.918, p = .001]. Post hoc tests revealed that both Caucasians (M = 6.79, SD = 1.33) and 
Asian Americans (M = 6.71, SD = 1.44) had significantly higher SES than African 
Americans (M = 5.57, SD = 1.71); there were no other significant differences. Similarly, 
when ethnicity was defined as a dichotomous variable there were no differences between 
Caucasians and non-Caucasians in age [F(1, 123 ) = 2.179, p = .142] or years of 
education [F(1, 123 ) = 1.12, p = .292]. There was a significant difference in SES [F(3, 
122 ) = 11.337, p = .001], with Caucasians (M = 6.79, SD = 1.33) having significantly 
higher SES than non-Caucasians (M = 5.88, SD = 1.69). 
There were no significant differences in the proportion of men and women among 
the ethnic groups (Χ2 = 1.338, df  = 3, N = 124, p = .720), but there was a significant 
difference among ethnic groups in language background (monolingual, early bilingual, or 
late bilingual; Χ2 = 39.364, df  = 6, N = 121, p < .001). For both Asian and Hispanic 
participants, there were significantly more participants who were early or late bilingual 
speakers than monolingual speakers of English. When ethnicity was defined as a 
dichotomous variable there were no differences between Caucasians and non-Caucasians 
in the number of men and women (Χ2 = 0.004, df = 1, N = 124, p = .949) or in language 
background (monolingual, early bilingual, or late bilingual; Χ2 = 4.581, df  = 2, N = 121, 
p = .101).  There was, however, a significant difference between Caucasians and non-
48  
 
Caucasians in native language examined as a dichotomous variable (Native English, non-
Native English; Χ2 = 5.025, df  = 1, N = 122, p = .025), and also when ethnic groups were 
examined separately as a trichotomous variable (Language Background; Χ2 = 28.34, df  = 
3, N = 122, p < .001).There were significantly more Caucasians than non-Caucasians who 
were monolingual, and significantly more Asian and Hispanic, as compared to Caucasian 
and African American, participants who were bilingual. 
Native Language. Analyses comparing participants who were monolingual, early 
bilingual, or late bilingual revealed no significant difference in age [F(2, 120 ) = 0.499, p 
= .608], years of education [F(2, 120 ) = 2.017, p = .138], SES [F(2, 119 ) = 1.16, p 
= .317], gender (Χ2 = 0.068, df  = 2, N = 121, p = .967), or  proportion of Caucasians and 
non-Caucasians (Χ2 = 4.581, df  = 2, N = 121, p = .101). There was a significant 
difference among the three language background groups in the number of individuals in 
each of the four ethnic groups (Χ2 = 39.364, df  = 6, N = 121, p < .001).  There were no 
differences among these variables when native language was examined as a dichotomous 
variable (Native English, non-Native English; all p-values >.089). There were no 
differences between Native English and non-Native English language groups in gender 
(Χ2 = 0.048, df  = 1, N = 124, p = .827) but there were more Caucasians than non-
Caucasians who were native English-speakers (Χ2 = 5.025, df  = 1, N = 122, p = .025). 
Summary of Group Differences in Demographic Variables 
Summaries of the analyses described above are listed in Table 3 and Table 4. 
Groups were largely similar in terms of the demographic variables examined, and there 
were no differences among any of the groups in terms of age or gender. However, there 
were a few significant differences, some of which were expected. For example, ethnic 
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groups differed for both language background variables.  Additionally, there were 
significant differences between ethnic groups, and between men and women, in SES. 
Non-native-English speakers had significantly fewer years of education. There were no 
other significant differences among any of the groups on any of the other demographic 
variables examined.  
Group Differences on Nonemotional Control Measures 
Gender. There were no differences between men and women on any of the non-
emotional control measures (see Table 5 for means scores on nonemotional control tasks 
by demographic group and Table 6 for results of ANOVAs examining differences among 
groups on the nonemotional control measure), including the Benton Phoneme 
Discrimination Test, Benton Facial Recognition Test, Visual Matrices, intonation 
contours test, or any of the three control tasks for emotion perception in the lexical 
channel [nonemotional lexical word identification (LWID-NE), nonemotional lexical 
sentence identification (LSID-NE), nonemotional lexical word discrimination (LWDIS-
NE)]. 
Age. When examining participants divided into young and older on the basis of 
the ages of the facial and prosodic stimuli, there were no differences between young and 
older participants on any of the nonemotional control measures.  
Ethnicity. There were no differences among any of the ethnic groups (both when 
divided into groups on the basis of whether they were Caucasian or non-Caucasian as 
well as when examining ethnic groups separately) on the Benton Phoneme 
Discrimination Test, Benton Facial Recognition Test, or Visual Matrices tasks. However, 
there were significant differences between groups on the intonation contours task 
50  
 
[Caucasian M = 21.82, SD = 2.80 vs. non-Caucasian M = 20.33, SD = 3.28; F(1, 122) = 
7.348, p = .008; Separate ethnic groups [F(3, 122) = 3.665, p = .014], nonemotional 
lexical word identification (LWID-NE) task [Caucasian M = 22.88, SD = 1.35 vs. non-
Caucasian M = 22.14, SD = 2.03; F(1, 121) = 5.692, p = .019; this difference was no 
longer significant when examining separate ethnic groups [F(3, 121) = 1.908, p = .132], 
and on the nonemotional lexical sentence identification (LSID-NE) task, but only when 
examining separate ethnic groups [F(3, 121) = 2.71, p = .048], and on the nonemotional 
lexical word discrimination (LWDIS-NE) task [Caucasian M = 22.98, SD = 2.72 vs. non-
Caucasian M = 21.96, SD = 2.59; F(1, 121) = 4.45, p = .037; this difference was also no 
longer significant when examining separate ethnic groups [F(3, 121) = 1.831, p = .145]. 
Post-hoc analyses on the intonation contours task revealed that Caucasians (M = 21.82, 
SD = 2.80) scored significantly higher than African Americans (M = 19.71, SD = 3.39); 
there were no significant differences among any of the other ethnic group comparisons. 
Post hoc analyses on the LSID-NE task revealed that both Hispanic individuals (M = 
19.47, SD = 2.61; p = .021) and African American individuals (M = 19.14, SD = 2.58; p 
= .024) scored significantly higher than Asian Americans (M = 17.00, SD = 2.42); there 
were no significant differences among any of the other ethnic group comparisons. 
Language Background. There were no differences among groups based on 
language background (both when divided into groups on the basis of whether they were 
native English-speakers or on the basis of when they learned English) on any of the non-
emotional control measures.  
Statistics Specific to Aims and Hypotheses   
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Statistical analyses were conducted for each of the primary aims and hypotheses. 
Because the age of the expressers ranges from 28 to 53 years older for facial and prosodic 
stimuli, expresser age was divided into two age groups (28 – 39, n = 15; 40 – 53, n = 17 
for facial stimuli; 28 – 40, n = 12; 41 – 53, n = 12 for prosodic stimuli) so that there were 
a relatively equal number of stimuli in each age group (see Table 7 for the breakdown of 
age, gender and emotion for young and older facial stimuli used in FID task, and Table 8 
for the breakdown of age, gender and emotion for young and older prosodic stimuli used 
in PID task). However, when dividing stimuli based on age, there were an unequal 
number of emotions expressed by young and older facial and prosodic stimuli, and some 
emotions were not expressed by stimuli from both age groups (e.g., there were no older 
facial or prosodic stimuli that expressed anger). Therefore, stimuli were also divided into 
age groups using the same age ranges noted above with emotions balanced between 
stimuli (see Table 9 for facial stimuli and Table 10 for prosodic stimuli, balanced for 
emotions). Because the ages of the Ekman and Friesen (1976) facial stimuli were based 
on ratings, whereas the actual ages of the facial stimuli developed by Borod and 
colleagues (1992) were used, we examined differences between these stimuli. Four one-
way ANOVAs examining age group differences in performance on the facial stimuli 
developed by Ekman and Friesen (older and young) and facial stimuli developed by 
Borod and colleagues (1992) (older and young) revealed there were no differences in 
performance between groups as a function of which researchers developed the stimuli 
(see Table 11 for the mean performance of young and older groups for the young and 
older stimuli as a function of whether they were Ekman or Borod, and Table 12 for the 
results of the four one-way ANOVAs), indicating that performance did not vary as a 
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function of whether the facial stimuli were coded based on ratings or based on the actual 
ages. Therefore, when examining the IGA as a function of age group, scores were 
collapsed across facial stimulus developer.   
Aim I:  To examine group differences based on ethnicity using the facial and 
prosodic emotion perception tasks of the NYEB.  
Hypotheses Ia/Ib: In order to test the hypotheses that Caucasian participants are 
more accurate than non-Caucasian participants on the facial and prosodic emotion 
perception tasks (all stimuli were produced by Caucasians), we performed a one-way 
ANOVA, with the levels Caucasian and non-Caucasian, on the FID, FDIS, PID, and 
PDIS scores. In order to examine ethnic groups separately, we also performed a one-way 
ANOVA with the levels Caucasian, African American, Hispanic, and Asian, on the FID, 
FDIS, PID, and PDIS scores.  
The results of the ANOVAs examining ethnicity dichotomously (Caucasian vs. 
non-Caucasian) and separately did not support the hypothesis that Caucasian participants 
would be more accurate than non-Caucasian participants. There were no significant 
differences on either the FID or FDIS tasks (see Table 13 for group means and standard 
deviations, and Table 14 for the results of the ANOVAs), indicating that Caucasians and 
non-Caucasians were able to identify and discriminate emotions equally well when 
viewing Caucasian faces. Because groups differed on the intonation contours task, which 
was designed as a control measure for the prosodic perception tasks, this variable was 
entered as a covariate in the ANCOVAs examining group differences on the prosodic 
emotion tasks. Although there were no significant differences among ethnic groups on 
either of the prosodic identification tasks, there was a difference, albeit nonsignificant, 
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between Caucasians and non-Caucasians on the PID task [F(1, 122) = 1.835, p = .178], 
with non-Caucasians lower than Caucasians. However, after employing the intonation 
contours task variable as a covariate, this finding greatly diminished [F(1, 120) = 0.094, p 
= .76; see Table 13 for adjusted mean scores using the intonation contours task as a 
covariate]. The results of the ANCOVAs examining ethnicity dichotomously (Caucasian 
vs. non-Caucasian) and separately revealed no significant differences on the prosodic 
(PID or PDIS) emotion perception tasks, indicating there was no IGA for Caucasians in 
identifying or discriminating emotional stimuli expressed through the prosodic channel. 
In order to examine whether there was an interaction between ethnicity and our 
other demographic variables of interest, we conducted a 7 (age grouped into decades) × 2 
(gender) × 2 (ethnicity: Caucasian and non-Caucasian) × 2 (native language: Native 
English and non-native English) ANOVA for the FID and FDIS tasks. There were no 
significant interactions between Caucasian and any other demographic variable examined 
on the FID task. However, there were findings that approached a trend (see Table 15 for 
the results of the factorial ANOVA for the FID task; see Figure 1 for results). A 
borderline trend for a 3-way interaction among Age Group, Caucasian, and native 
English [F(5, 75) = 1.90, p = .104] indicated that non-Caucasian native English-speakers 
were less accurate than non-Caucasian, non-native English-speakers, but that there was 
no difference between native and non-native English-speakers who were Caucasian (see 
Figure 2 for graphical depictions and Table 16 for the means and SEMs of groups in 
which there were trends). This analysis was run with native language and ethnicity 
further broken down into a 7 (age grouped into decades) × 2 (gender) × 4 (ethnicity: 
Caucasian, African American, Hispanic, and Asian) × 3 (monolingual, early bilingual, 
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and late bilingual) ANOVA (see Table 17 for the results of the factorial ANOVA for the 
FID task). Visual inspection of the 2-way interaction between Ethnicity and Age [F(14, 
54) = 1.61, p = .105], which was a borderline trend, indicated that African Americans 
aged 80-89 were less accurate than all other ethnic groups in that age group, whereas 
there were no differences among ethnic groups at any other age range (see Figure 3 for 
graphical depictions and see Table 18 for the means and SEMs of groups in which there 
were trends). The 3-way interaction among Age Group, Caucasian, and Native English, 
noted above (p = .104), was unable to be tested due to a lack of participants in each of the 
cells examined. There were no other significant interactions between ethnicity and any 
other demographic variable examined on the FID task. 
The same 7 (age grouped into decades) × 2 (gender) × 2 (ethnicity: Caucasian and 
non-Caucasian) × 2 (native language: Native English and non-native English) ANOVA 
on the FDIS task revealed a significant 2-way interaction between Caucasian and age 
[F(6, 73) = 2.625, p = .023], but there were no other significant interactions between 
Caucasian and any other demographic variable examined on the FDIS task (see Table 19 
for the results of the factorial ANOVA for the FDIS task). The 2-way interaction, as with 
the FID task, indicated that non-Caucasians in the 30-39 and 80-89 year old age groups 
performed worse on the FDIS task than Caucasians, whereas there were no differences 
between these groups in all other age groups (see Figure 4 for graphical depictions and 
see Table 20 for the means and SEMs of groups). The 3-way interaction among Age 
Group, Caucasian, and Native English on the FID task, noted above (p = .104), no longer 
approached a trend [F(5, 73) = 1.113, p = .361], and this interaction was unable to be 
tested when examining ethnic groups separately on the FDIS task due to a lack of 
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participants in each of the cells examined; there were no other significant interactions 
(see Table 21). 
Aim II:  To examine the IGA for age using the facial and prosodic emotion 
perception tasks of the NYEB.  
Hypothesis II: In order to test the hypothesis that perceivers closer in age to the 
expressers of an emotion would be more accurate than those further away in age on the 
facial tasks, a 2 (Perceiver Age- grouped into young—28-39 and older—40-53) × 2 
(Expresser Age- also grouped into young—28-39 and older—40-53) mixed ANOVA 
with repeated measures on the expresser age factor was performed for the FID scores. 
Because younger and older participants did not differ on the control measures for any of 
the FID/FDIS (Benton Facial Recognition Test, Visual Matrices) or the PID/PDIS 
(Benton Phoneme Discrimination Test, intonation contours test) tasks, or any of the 
demographic variables examined, no covariates were entered in the ANOVA. The results 
of this analysis revealed no main effect of perceiver age or expresser age, and no 
significant interaction (see Figure 5 for graphical depictions and see Table 22 for the 
results of the factorial ANOVA for the FID task). There was a trend toward a significant 
main effect [F(1, 47) = 3.86, p = .06] of expresser age (see Table 23 for means and SDs 
for FID and PID tasks broken down by age of expresser and age of perceiver), which 
indicated that both younger and older participants were more accurate at identifying 
emotions in the older faces (M = 77.19, SD = 11.18) than in the younger faces (M = 
73.61, SD = 10.36).  
These results indicate that although participants were more accurate at identifying 
emotions expressed through the facial channel in older adults (age 40-53) compared to 
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younger adults (age 28-39), younger and older participants did not differ in their 
accuracy, and the absence of a significant interaction fails to support the IGA hypothesis 
that perceivers who are in the same age group as the expressers perform better than 
perceivers from different age groups. 
Because the young and older facial stimuli differed in terms of the number of 
specific emotions expressed (see Table 7 for a breakdown of the number of emotions 
expressed in the young and older facial stimuli used in FID task), the same mixed 
ANOVA with repeated measures on the expresser age factor was performed for the FID 
scores when emotions were matched between young and older facial stimuli (see Table 9 
for a breakdown of the matched emotions expressed in the young and older facial stimuli 
in FID task) so that the same number of emotions were expressed by older and young 
stimuli (because the emotion of anger was not expressed by any of the facial stimuli 
coded as Older, and the emotions of fear and happy were not expressed by any of the 
facial stimuli coded as Young, these emotions were not included in any of the analyses in 
which emotions were balanced between Young and Older facial stimuli). The results of 
this analysis revealed no main effect of perceiver age or expresser age, and no significant 
interaction (see Figure 6 for graphical depictions and see Table 24 for the results of the 
factorial ANOVA with balanced emotions for the FID task). The trend toward a main 
effect of expresser age no longer approached significance when emotions were balanced 
on the FID task [F(1, 47) = 2.19, p = .146], suggesting that part of the reason younger and 
older participants were more accurate at identifying emotions in the older faces than in 
younger faces was due to the emotions that were being expressed (see Table 25 for means 
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and SDs for FID and PID tasks when emotions were matched, broken down by age of 
expresser and age of perceiver). 
Hypothesis IIa: According to the IGA theory, we investigated the hypothesis that 
perceivers closer in age to the expressers of an emotion will be more accurate than those 
further away in age on the prosodic tasks by performing the same mixed factorial 
ANOVA listed above for the PID task. The results of this analysis revealed a significant 
main effect [F(1, 48) = 27.47, p < .01] of expresser age (see Table 23 for means and SDs 
for FID and PID tasks broken down by age or expresser and age of perceiver), which 
indicated that participants were more accurate at identifying emotions in the younger 
voices (M = 70.83, SD = 12.63) than in the older voices (M = 56.33, SD = 16.71). There 
was no main effect of perceiver age and no significant interaction (see Figure 7 for 
graphical depictions and see Table 26 for the results of the factorial ANOVA for the PID 
task). These results indicate that although participants were more accurate at identifying 
emotions expressed through the prosodic channel in younger adults (age 28-40) 
compared to older adults (age 41-53), younger and older participants did not differ in 
their accuracy, and the absence of a significant interaction fails to support the IGA 
hypothesis, that perceivers who are in the same age group as the expressers perform 
better than perceivers from different age groups. 
Because the young and older prosodic stimuli also differed in terms of the number 
of specific emotions expressed (see Table 8 for a breakdown of the number of emotions 
expressed in the young and older prosodic stimuli used in PID task), the same mixed 
ANOVA with repeated measures on the expresser age factor was performed for the PID 
scores when emotions were matched between young and older prosodic stimuli (because 
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the emotions of anger and sadness were not expressed by any of the prosodic stimuli 
coded as Older, and the emotion of fear was not expressed by any of the prosodic stimuli 
coded as Young, these emotions were not included in any of the analyses in which 
emotions were balanced between Young and Older prosodic stimuli; see Table 10 for a 
breakdown of the matched emotions expressed in the young and older prosodic stimuli in 
PID task). The results of this analysis were similar to the results without balancing the 
emotional stimuli between young and older facial stimuli. There was a main effect of 
expresser age, but no main effect of perceiver age and no significant interaction (see 
Figure 8 for graphical depictions and see Table 27 for the results of the factorial ANOVA 
with balanced emotions for the FID task), suggesting that the higher accuracy in 
identifying emotions through the prosodic channel in younger as compared to older 
voices was not impacted by the differences in the number of specific emotions being 
expressed (see Table 25 for means and SDs for FID and PID tasks when emotions were 
matched, broken down by age of expresser and age of perceiver). 
 Aim III:  To examine the IGA for gender using the facial and prosodic 
emotion perception tasks of the NYEB.  
Hypothesis IIIa/b: In order to test the hypothesis that perceivers are more accurate 
when viewing (facial tasks) or hearing (prosodic tasks) emotional stimuli expressed by 
individuals of the same sex on the facial and prosodic tasks, four 2 (Perceiver gender) × 2 
(Expresser gender) mixed ANOVAs with repeated measures on the Expresser Gender 
factor on the FID, FDIS, PID, and PDIS scores were performed. Because men and 
women did not differ on the control measures for any of the FID/FDIS (Benton Facial 
Recognition Test, Visual Matrices) or the PID/PDIS (Benton Phoneme Discrimination 
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Test, intonation contours test) tasks, these variables were not entered as covariates. 
Although men and women did differ significantly in terms of SES and number of years of 
education, because previous research from our lab (Borod, Krch, Myers, & Teague, 2010; 
Myers, 2011) has shown that these variables do not significantly impact either the facial 
or prosodic emotion perception tasks, no covariates were entered in the analysis of gender 
differences. Means and standard deviations for men and women on FID, FDIS, PID, and 
PDIS tasks by expresser gender are presented in Table 28. Results of the mixed-design 
repeated measures ANOVA on the FID task (see Figure 9 for graphical depictions and 
see Table 29 for the results of the factorial ANOVA for the FID task) revealed no main 
effect of Expresser Gender [F(1, 122) = 1.671, p = .199] or Perceiver Gender [F(1, 122) 
= 0.269, p = .605], and no significant Perceiver Gender x Expresser Gender interaction 
[F(1, 122) = 2.493, p = .117]. Results of the mixed-design repeated measures ANOVA on 
the FDIS task (see Table 30) revealed a main effect of expresser gender [F(1, 120) = 
12.711, p = .001], indicating that participants were more accurate at discriminating 
emotions in male faces (M = 85.08, SD = 9.43) compared to female faces (M = 84.02, SD 
= 10.48). There was no perceiver gender [F(1, 120) = 0.537, p = .465] or perceiver 
gender x expresser gender interaction [F(1, 120) = .066, p = .797]. See Figure 10 for 
graphical depictions. 
Results of the mixed-design repeated measures ANOVA on the PID task (see 
Figure 11 for graphical depictions and see Table 31 for the results of the factorial 
ANOVA for the PID task) revealed no main effect of expresser gender [F(1, 122) = 
2.094, p = .15] or perceiver gender [F(1, 122) = 0.015, p = .902], and no significant 
perceiver gender x expresser gender interaction [F(1, 122) = 0.016, p = .899]. Results of 
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the mixed-design repeated measures ANOVA on the PDIS task (see Figure 12 for 
graphical depiction and see Table 32 for results of ANOVA) revealed a main effect of 
expresser gender [see Figure 10; F(1, 122) = 10.954, p = .001], indicating that the 
emotions in male voices (M = 96.04, SD = 5.26) were more accurately discriminated than 
the emotions in female voices (M = 93.97, SD = 6.11), but there was no main effect of 
perceiver gender [F(1, 122) = 1.233, p = .269], indicating that men and women were 
equally accurate at discriminating emotions in the prosodic channel. There was no 
significant perceiver gender x expresser gender interaction [F(1, 122) = .806, p = .371]. 
The lack of a significant interaction between perceiver gender and expresser gender for 
any of the facial or prosodic emotion identification or discrimination tasks fails to support 
the IGA hypothesis for gender.  
Aim IV:  To examine group differences on the basis of language background 
using the prosodic and lexical emotion perception tasks of the NYEB.  
Hypothesis IVa/IVb: In order to test the hypothesis that participants who are 
native English-speakers are more accurate than non-native English participants on the 
prosodic emotion perception tasks, we performed two one-way ANOVAs, with the 
levels, native English-speaker and non- native English-speaker, as well as with the levels, 
monolingual, early bilingual, and late bilingual, on the PID and PDIS scores. On an 
exploratory basis, we performed three one-way ANOVAs, with the levels, native 
English-speaker and non- native English-speaker, on the WID, SID and WDIS scores. 
Because none of the groups based on language background differed on the control 
measures for any of the prosodic or lexical emotion perception tasks, no covariates were 
entered in any of the analyses. The means and standard deviations for each task, broken 
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down by language background, are presented in Table 33. There were no significant 
differences when comparing groups on the basis of whether they were native English-
speakers or based on language background (monolingual, early bilingual, and late 
bilingual) on either of the prosodic perception tasks (PID and PDIS) or on any of the 
lexical emotion perception tasks (LWID, LSID, and LWDIS) (see Table 34 for the results 
of these one-way ANOVAs, and Figures 13 and 14 for displays of scores on PID/PDIS 
and scores on LWID, LSID and LWDIS tasks by language background, respectively).  
In order to examine whether there was an interaction between language 
background and our other demographic variables of interest, using the same analyses as 
those described under Aim I, there were no significant interactions among language and 
any of the other IVs examined using the 7 (age grouped into decades) × 2 (gender) × 2 
(ethnicity: Caucasian and non-Caucasian) × 2 (native language: Native English and non-
native English) ANOVA or the 7 (age grouped into decades) × 2 (gender) × 4 (ethnicity: 
Caucasian, African American, Hispanic, and Asian) × 3 (monolingual, early bilingual, 
and late bilingual) ANOVA on the PID and PDIS tasks. These results indicate that 
participants who are fluent in English, but have different native language backgrounds 
are able to identify and discriminate emotions expressed through the prosodic and lexical 
channels relatively equally, and do not support the IGA hypothesis that native English-
speakers would show an advantage.  
Aim V:  For each IGA described above, on an exploratory basis, we 
examined specific emotions (e.g., happiness, sadness, and anger) to determine if the 
existence of an IGA varies as a function of emotion type. 
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Hypothesis V: On an exploratory basis, we performed the analyses described 
above for each IGA with an additional within-subjects variable, Emotion Type, which 
had 8 levels (anger, sadness, fear, unpleasant surprise, pleasant surprise, disgust, 
happiness, and interest). Because the analyses that do not include the effect of emotion 
type were reported above under the previous sections, the focus in this section is 
specifically on the impact of emotion type on the previously examined variables.  
To examine whether there was an interaction between ethnicity and emotion type, 
a 2 (Caucasian vs. non-Caucasian) × 8 (Emotion Type) mixed ANOVA with repeated 
measures on the emotion type factor was performed for the FID and PID scores, and 
again as a 4 (Caucasian, African American, Hispanic, and Asian) × 8 (Emotion Type) 
mixed ANOVA for the FID and PID scores in order to examine ethnic groups separately. 
These analyses revealed a main effect of emotion type (see Tables 35 and 36 for the 
results of the factorial ANOVAs on the FID and PID tasks, respectively) for both the FID 
[F(6.2, 754.63) = 9.26, p < .001] and PID [F(7, 854) = 16.34, p < .001] tasks, but no main 
effect of Caucasian and no interaction between Caucasian and emotion type on either the 
FID or PID tasks. However, there was a trend toward an interaction between Caucasian x 
Emotion [F(6.2, 754.63) = 1.59, p = .144] and between Ethnicity × Emotion [F(18.5, 
740.06) = 1.29, p = .185] on the FID task. Examination of specific emotions on the FID 
task revealed that Caucasians were more accurate at recognizing unpleasant and pleasant 
surprise (M = 2.88, SD = 1.01; M = 3.00, SD = 1.06, respectively) than non-Caucasians 
(M = 2.53, SD = 1.36; M = 2.68, SD = 1.05, respectively). However, examination of 
specific ethnic groups indicated that Hispanics (M = 2.93, SD = 1.39) were as accurate as 
Caucasians at identifying unpleasant surprise, whereas Asians (M = 3.07, SD = 0.92) 
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were as accurate as Caucasians at identifying pleasant surprise.  African Americans were 
less accurate at identifying disgust than all other ethnic groups (see Table 39 for means). 
These results remained the same when performing the factorial ANOVA with the 
four separate groups as the between subjects factor (see Tables 37 and 38 for the results 
of the factorial ANOVAs on the FID and PID tasks, respectively; see Figures 15 and 16 
for graphical depictions of separate ethic groups’ performances on the FID and PID tasks, 
respectively, and see Table 39 for mean scores for specific emotions on FID task by 
Ethnic Group). This main effect of emotion type was expected, as some emotions are 
more difficult to identify than others, as has been previously demonstrated from research 
in our lab (Krause, 2014). The absence of an interaction between the ethnicity IVs and 
emotion type indicates that the previously described absence of significant differences 
between ethnic groups on the facial and prosodic emotion perception tasks of the NYEB 
does not vary as a function of the type of emotion being expressed.  
To examine whether there was a 3-way interaction among age of the expresser, 
age of the perceiver, and emotion type, a 2 (Perceiver Age) × 2 (Expresser Age) × 8 
(Emotion Type) mixed ANOVA with repeated measures on the expresser age and 
emotion type factors was performed for the FID scores and PID scores. Means for 
specific emotions on FID and PID tasks by Expresser and Perceiver Age are presented in 
Tables 40 and 41, respectively. Tables 42 and 43 present the mean scores for these tasks 
using emotions balanced across the stimulus age groups. Graphical depictions of the 
mean scores for specific emotions displayed by older and young expressers on FID and 
PID tasks by perceiver age are shown in Figures 17—18. These comparisons using 
balanced emotional stimuli only are displayed in Figures 19 and 20 for the FID and PID 
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tasks, respectively. These measures have ranges of 0-3 stimuli and so the factorial 
ANOVAs used previously could not be conducted with the addition of emotion as a 
within subjects factor to examine the interaction among age of perceiver, age of 
expresser, and emotion type. However, visual inspection of the data indicated that there 
were virtually no differences between younger and older participants at identifying any of 
the specific emotions in either the young and older prosodic stimuli (see Figure 18). 
Because there were an uneven number of young and older prosodic stimuli for each 
emotion, and in some cases there were no emotions expressed by older posers (anger and 
sadness) or young posers (fear), direct comparisons to examine a main effect of poser age 
will be discussed below based on the emotions for which age of the prosodic stimuli were 
balanced (i.e., disgust, happiness, interest, and pleasant and unpleasant surprise).  
Visual inspection (see Figures 19a and 19b) of the data for balanced emotions 
indicated that identification of emotion in young and older faces did not vary as a 
function of the specific emotion expressed. However, overall, identification of interest 
was more accurate in young faces, whereas identification of pleasant surprise and sadness 
were more accurate in older faces. There were no differences in identification of disgust 
or unpleasant surprise in young and older faces. Differences between young and older 
faces could not be examined for the emotions of fear and happy because these emotions 
were not expressed by young faces, whereas anger could not be examined because it was 
not expressed by older faces. Visual inspection of the balanced prosodic emotion data 
indicated that, as noted above, there were only small differences between younger and 
older participants identification of emotions in young and older prosodic stimuli. There 
were large differences, however, in the accuracy of identifying disgust and happiness, 
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which were identified much more accurately in younger (M = 0.82, SD = 0.39 for 
disgust; M = 0.80, SD = 0.40, for happiness) than in older voices (M = 0.38, SD = 0.49 
for disgust; M = 0.40, SD = 0.49, for happiness). There was no difference in participants’ 
accuracy in identifying interest, pleasant surprise, or unpleasant surprise in both young 
and older prosodic stimuli (see Figures 20a and 20b). However, it should be noted that 
when balancing the emotions based on age of the prosodic voices there was only one item 
per emotion.  
To examine whether there was a 3-way interaction among gender of the 
expresser, gender of the perceiver, and emotion type, a 2 (Perceiver Gender) × 2 
(Expresser Gender) × 8 (Emotion Type) mixed ANOVA with repeated measures on the 
expresser gender and emotion type factors was performed for the FID scores.  The results 
of this analysis (see Figures 21a and 21b for graphical depictions and see Table 44 for the 
results of the factorial ANOVA) revealed a main effect of emotion type [F(6.1, 749.8) = 
9.312, p < .001]. There was no significant interaction between perceiver gender and 
emotion type, or among expresser gender, perceiver gender, and emotion type. However, 
there was a significant interaction between expresser gender and emotion type [F(6.5, 
787.5) = 51.47, p < .001], which indicated that participants were more accurate at 
identifying sadness, anger, and pleasant surprise in female faces, and more accurate at 
identifying happiness and interest in male faces. Means for scores for specific emotions 
on FID task by Encoder and Decoder Gender are presented in Table 45. Mean scores for 
men and women’s identification of separate emotions in female and male voices are 
presented in Table 46. However, because only one or two male or female stimuli were 
presented in each emotion on the PID task, the mixed factorial ANOVA performed for 
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the FID task could not be performed. Visual inspection of the data (see Figures 22a and 
22b) revealed that emotions were identified equally well in male and female voices with 
the exception of disgust, which was more accurately identified in female voices.   
To examine whether there was an interaction between native language 
background and emotion type, a 2 (Native English vs. non-Native English) × 8 (Emotion 
Type) mixed ANOVA with repeated measures on the emotion type factor was performed 
for the PID, LWID, and LSID scores, and again as a 3 (monolingual, early bilingual, and 
late bilingual) × 8 (Emotion Type) mixed ANOVA for the PID, LWID, and LSID scores. 
These analyses revealed a main effect of emotion type (see Tables 47—52 for the results 
of the factorial ANOVAs on the PID, LWID, and LSID tasks, respectively) for all three 
emotion perception tasks, but no main effect of native language or language background 
and no interaction between either of the language background IVs and emotion type on 
the PID, LWID, or LSID tasks. See Figures 23—25 for graphical depictions of separate 
language background groups’ performances on the PID, LWID, and LSID tasks, 
respectively, and see Tables 53—55 for mean scores for specific emotions on each of 
these tasks by language background. The absence of an interaction between the language 
background IVs and emotion type indicates that the previously described absence of 
significant differences between language background groups on the prosodic and lexical 
emotion perception tasks of the NYEB does not vary as a function of the type of emotion 





Summary of Results 
 Using data collected on an ethnically diverse sample of 124 healthy participants 
across the adult life span, with a roughly equivalent percentage of men and women who 
were either native or non-native English speakers, this study investigated the presence of 
an “in-group advantage” for the demographic factors of age and gender, and group 
differences based on ethnicity and language background in three channels of emotion 
perception (facial, prosodic/intonational, and lexical/verbal) using measures from the 
New York Emotion Battery (NYEB; Borod, Welkowitz, & Obler, 1992).  We found little 
support for an IGA based on age or gender, nor did we find differences based on ethnicity 
or language background in any of the emotion perception channels we investigated.  
There were no differences among ethnic groups in their ability to identify or 
discriminate emotions produced by Caucasians through either the facial or prosodic 
channels of communication. Young and older participants did not differ in their ability to 
identify emotions produced by either young or older posers through either the facial or 
prosodic channels of communication. However, there was some indication that 
participants were somewhat (at the trend level; p < .10) more accurate at identifying 
emotions expressed through the facial channel in older posers (age 40-53) compared to 
younger posers (age 28-39). On the other hand, this could also mean that the older posers 
in this study were just better at posing emotions than younger posers in this study. Men 
and women did not differ in their ability to identify or discriminate emotions produced by 
either male or female posers through either the facial or prosodic channels of 
communication. Finally, there were no differences among any of the language 
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background groups in their ability to identify or discriminate emotions produced by 
native English-speakers through either the prosodic or lexical channels of 
communication.  
Examination of specific emotions revealed that each demographic group 
examined was able to recognize some emotions better than others, and this was the case 
regardless of the channel through which the emotions were expressed. When examining 
whether emotion type interacted with any of the demographic variables used to created 
in-groups, ethnic groups did not differ in their ability to identify specific emotions in 
Caucasian stimuli communicated through either the facial or prosodic channel. Young 
and older adults were generally equivalent in their ability to identify specific emotions in 
the young and older facial and prosodic stimuli. There were generally no differences in 
the accuracy of identifying disgust and unpleasant surprise in younger and older faces. 
However, interest was more accurately recognized in younger faces, whereas pleasant 
surprise was more accurately recognized in older faces. There were no differences 
between men and women’s ability to identify specific emotions in the male and female 
facial and prosodic stimuli. Finally, there were no differences among any of the language 
background groups in their ability to identify or recognize any of the specific emotions 
produced by native English-speakers through either the prosodic or lexical channels of 
communication. 
Group Differences Based on Ethnicity 
 According to the IGA hypothesis, because all of the NYEB stimuli were produced 
by Caucasian posers, Caucasian participants should be more accurate than non-Caucasian 
participants at perceiving emotion in the stimuli from the NYEB. Importantly, this is not 
69  
 
a true test of the IGA, because this theory would also predict that the non-Caucasian 
participants would be more accurate at rating individuals from their own ethnic group 
than rating those from a different ethnic group.  Because of the specific design of this 
study, we were unable to make these within ethnic group rater comparisons across ethnic 
group posers.   
Although we were unable to test the IGA hypothesis, we did examine, on a more 
exploratory basis, the prediction that, according to the IGA hypothesis, Caucasian 
participants would be more accurate on the facial and prosodic emotion perception tasks. 
Our results do not support this prediction, and therefore do not support this component of 
the IGA hypothesis with regard to higher accuracy among Caucasian participants. There 
was a trend toward an interaction on the Facial Identification task between ethnicity and 
age (30-39 and 80-89 year old non-Caucasians were less accurate than Caucasian 
participants in these age groups). Unfortunately, despite a large amount of research in the 
IGA based on ethnicity, which would suggest that Caucasians would be more accurate 
than non-Caucasians in this study, there appear to be no studies examining the interaction 
between age and ethnicity, particularly for adults in their 80s, and although the most 
comprehensive meta-analytic review of studies investigating the IGA as a function of 
ethnic background (Elfenbein & Ambady, 2002) included age as a moderating variable, 
the authors coded studies only on the basis of whether participants were children, 
teenagers, or “adult or university students.” Thus, there is a dearth of literature from 
which to draw upon to understand our finding that non-Caucasians in their thirties and in 
their eighties were less accurate than Caucasians at identifying emotions in the facial 
channel. The reduced accuracy of non-Caucasians was largely due to the low accuracy of 
70  
 
African Americans aged 80-89 (of note, there were only two participants in this age 
group), who performed lower than all other ethnic groups in that age group. In fact, 
Hispanics in this age group were more accurate than any of the other ethnic groups, 
including Caucasians. There were no differences among ethnic groups at any other age 
range. There was also a disproportionately greater number of Caucasians (n = 13) than 
non-Caucasians (n = 5) in the 80-year-old age group, and so normal variability in such a 
small sample may have accounted for these findings in this age group. The fact that 
Caucasians were the most accurate in only one age group (20-29 years old) suggests that 
there is no advantage for Caucasians’ perception of emotions in Caucasian posers in our 
sample.  
The trend toward an interaction between Caucasian and age on the Facial 
Identification task was modified by a 3-way interaction, which indicated that non-
Caucasian, native English speakers were less accurate than non-Caucasian, non-native 
English-speakers, but there was no difference between native and non-native English-
speakers who were Caucasian. If one were to assume that native English-speakers were 
more representative of the “in-group” than non-native English-speakers, this finding 
would also appear to contradict the IGA hypothesis. Moreover, it is unclear how native 
language should directly impact facial emotion perception in order to interpret this 
finding. The fact that the 2-way interaction between age group and Caucasian was present 
for the Facial Discrimination task, and was also driven by a low accuracy rate in African 
Americans in the 80-year-old group (n = 2), suggests that this may be just a spurious 
finding, and should be replicated in future research. The absence of the 3-way interaction 
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on the facial discrimination task noted above on the facial identification task would 
suggest that it was a less robust finding.  
  The trend toward an interaction between Ethnicity and Emotion on the Facial 
Identification task suggests that Caucasians may be more accurate at recognizing 
unpleasant and pleasant surprise than non-Caucasians. However, the findings that 
Hispanics were as accurate as Caucasians at identifying unpleasant surprise, and that 
Asians were as accurate as Caucasians at identifying pleasant surprise suggests that this is 
not due to an advantage for Caucasian perceivers per se, but rather, simply reflects 
differences among ethnic groups’ facial emotion identification accuracy.  This 
interpretation is also consistent with the finding that African Americans were less 
accurate at identifying disgust than all other ethnic groups. Unfortunately, these emotions 
are considered “non-standard” and so most studies do not break surprise into pleasant and 
unpleasant, which precludes us from comparing this effect to many studies in the 
literature.  Although the emotions of happiness and anger are associated with the least 
IGA, whereas fear and disgust are associated with the greatest IGA (Elfenbein & 
Ambady, 2002), we did not find any significant differences among ethnic groups for any 
of these emotions in our sample. 
 The absence of ethnic group differences on either of the prosodic emotion 
perception tasks is consistent with some studies (Wickline et al., 2009) but not others 
(Bailey, Nowicki, & Cole, 1998; Weathers, Frank, & Spell, 2002). Importantly, similar to 
our study, Wickline et al. (2009) found that the IGA was present when examining cultural 
group (i.e., individuals from different geographic regions) but not racial groups who lived 
within the same geographic region. Further, when degree of acculturation was taken into 
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account, Bailey and colleagues (1998) found group differences in accuracy were 
eliminated, further supporting the conclusion that when cross-ethnic exposure/familiarity 
is high, ethnic differences are reduced. One reason why we found no differences between 
ethnic groups may have to do with the fact that we controlled for group differences in 
ability to identify different intonation contours (Borod et al., 1992; Borod, Cicero, et al., 
1998) and to discriminate phonemes. Including the intonation contours score as a 
covariate eliminated the trend toward ethnic group differences. The third study (Weathers, 
Frank, & Spell, 2002) that found evidence for an IGA in the prosodic channel only 
controlled for hearing acuity using an audiometer, which does not control for the non-
emotional prosodic perception abilities that are controlled for using the intonation contours 
task. Thus, it is unclear if the IGA for emotional prosody found by Weathers and 
colleagues (2002) was due to a difference in non-emotional prosodic perception or a true 
IGA for emotional prosody.  
 It is critically important to note that the design of our study precludes us from 
testing the IGA hypothesis for ethnicity (i.e., it was not a balanced design; see 
Matsumoto, 2002). However, because all of the NYEB stimuli were produced by 
Caucasian posers, according to the IGA hypothesis, Caucasian participants should be 
more accurate than non-Caucasian participants at perceiving the emotional stimuli from 
the NYEB. Taken together, our results, fail to support the prediction that there would be 
an advantage for Caucasians in our sample. Although the design of our study was not 
adequate to test the IGA hypothesis for ethnicity, there could be a number of reasons why 
there were no differences in emotion perception between ethnic groups. First, because we 
utilized only Caucasian stimuli, it is possible that the absence of advantage for Caucasian 
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perceivers is in part due to the presence of an “out-group advantage,” whereby members 
of minority groups are more accurate at judging the emotions of majority group members 
than majority group members are at judging the emotions of minority group members. 
We were unable to examine the out-group advantage for the same reasons (i.e., 
inadequate design due to the absence of posers in any other ethnic groups), but the out-
group advantage has been shown to occur when minority groups are examined within a 
nation (Elfenbein & Ambady, 2002), as was the case in our study. Because our 
participants were recruited from one of the most ethnically diverse cities in the world, 
cross-ethnic exposure/familiarity, a variable that is associated with reduction in the IGA 
(Bailey, Nowicki, & Cole, 1998; Ducci, Arcuri, Georgis, & Sineshaw, 1982: Elfenbein & 
Ambady, 2002, 2003c), is likely to be greater than in other studies that have found 
evidence for an IGA. However, this is just an assumption; we did not measure degree of 
exposure/familiarity. Another important difference between our study and other studies is 
the purpose of the study in which the data were collected. Ideally, our results should be 
compared with data collected from other emotion perception batteries (described 
previously in this manuscript), and not solely to studies that were designed to test the 
IGA hypothesis. However, due to the limitations of these batteries noted previously and 
the fact that, to our knowledge, very few studies have investigated an IGA using those 
batteries, this comparison is not possible. Given the impact of methodological factors on 
the IGA (Elfenbein & Ambady, 2002; Matsumoto, 2002), our results may not be directly 
comparable to a study that was designed specifically to test for an IGA. Finally, given 
that the purpose of our study was to examine the expression and perception of emotion 
and that the study involved administration of screening, control, and experimental 
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measures over the course of approximately 3 sessions, group membership identification, 
which elicits an IGA (Thibault, Bourgeois, & Hess, 2006), was likely to be less explicit 
than in studies in which the sole purpose was to investigate the IGA.  
IGA for Age 
Our results do not support the IGA hypothesis that perceivers of an emotion 
would be more accurate when decoding emotions from similarly aged expressers on the 
facial emotion perception tasks. Additionally, we found no differences between our 
young and older groups accuracy in identifying facial emotion. However, participants 
were somewhat (not significantly, but there was a trend) more accurate at identifying 
emotions expressed through the facial channel in older adults (age 40-53) compared to 
younger adults (age 28-39). The absence of a difference in accuracy of facial emotion 
identification between the age groups is likely to be due to the restricted age range of 
participants we used in these analyses (only individuals aged 28-53, in order to match the 
ages of the stimuli). Indeed, when examining the interaction among age (grouped by 
decade), ethnicity, gender, and language background, as well as in prior research from 
our lab (Finley, 2011), we have found that there is robust age-related differences in facial 
emotion perception and that this difference is greatest between the ages 50 and 70, which 
were not examined in our analysis of the IGA for age because our oldest encoder was 
only 53 years old.   
The restricted ages of our encoders also likely accounts for why we found no 
significant effect of encoder age (and even that participants were more accurate at 
identifying emotions in the older faces), as other studies have found that emotion 
perception accuracy decreases as the age of the facial stimuli increases (Borod et al., 
75  
 
2004; Fölster, Hess, & Werheid, 2014). In fact, Borod et al. (2004) found that older 
posers of an emotion were rated as less accurate than both middle-aged and younger 
posers and that this was the case across all four emotions (happiness, pleasant surprise, 
sadness, and disgust) examined in their study.  
The absence of an IGA for age in the current study is consistent with the results of 
prior studies that have included young, middle-aged, and older adults (Borod et al., 
2004), as well as those that have compared only younger and older adults to assess the 
IGA for age (Ebner, He, & Johnson, 2011; Ebner & Johnson, 2009; Ebner et al., 2010; 
Ebner et al., 2012; Huhnel et al., 2014; Murphy et al., 2010; Riediger et al., 2012; 
Yecker, 1998). The absence of an IGA in our sample of younger and older (again, 
typically referred to as middle-aged in other developmental research studies) is also 
consistent with a recent study that found no IGA for age in a sample of children 
(Griffiths, Penton-Voak, Jarrold, & Munafò, 2015) and the conclusions from a recent 
review (Fölster, Hess, & Werheid, 2014) of the topic. Although our results conflict with 
those of Malatesta and colleagues (1987), this may be related to methodological 
differences. Older adults in our study (age 40-53) would be defined as middle age (most 
lifespan development psychologists define young adulthood as ages 20 to 40; middle 
adulthood as ages 40 to 65; and late adulthood as age 65 to death) adults in most studies 
investigating the IGA for age. However, other studies which have included middle-aged 
adults (Borod et al., 2004; Ebner, He, & Johnson, 2011; Ebner et al., 2010; Murphy et al., 
2010; Riediger et al., 2012; Yecker, 1998) have also failed to find an IGA for age. 
Malatesta and colleagues (1987) did find an IGA across young, middle, and older adults, 
but their study differed from the current study in that they utilized only women, emotions 
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were expressed spontaneously through a mood induction procedure, and perceivers were 
asked to judge the dominant emotion displayed in video segments (ranging from 2 – 21 
seconds in length) which were played twice. Additionally, Malatesta and colleagues did 
not control for neuropsychological confounds (visual perception and facial recognition, 
which were controlled in our study and in other studies that have failed to find an IGA for 
age), which have been suggested to impact the likelihood of identifying an IGA for age 
(Yecker, 1998).  
Although our results do not support the IGA hypothesis that perceivers of an 
emotion would be more accurate when decoding emotions from similarly aged expressers 
on the prosodic emotion perception tasks, participants were more accurate at identifying 
emotions expressed through the prosodic channel in younger adults (age 28-40) 
compared to older adults (age 41-53). There have been a number of studies examining the 
impact of the age of facial stimuli on emotion perception, but we were able to identify 
only one study (Dupuis & Pichora-Fuller, 2011) that examined age-related differences in 
the expression of emotional prosody. Dupuis and Pichora-Fuller (2011) found no 
differences in the speech properties (although older adults had slower speech) of older 
and younger adults when mimicking sentences spoken with either happy or sad 
intonations. Our finding that participants were more accurate at identifying emotional 
prosody in younger voices compared to older voices, although not in younger faces as 
compared to older faces, suggests that age-related changes in the expression of emotion 
in the prosodic channel may occur earlier in life than those in the facial channel. Given 
the lack of research investigating age-related differences in the production of emotional 
prosody, however, this finding would need to be replicated in additional studies. 
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However, it is consistent with findings that decline in emotion perception through the 
prosodic channel occur at a younger age (Brosgole & Weisman, 1995; Paulmann et al., 
2008) than the decline that occurs in emotion perception through the facial channel (West 
et al., 2012).  
Younger and older participants did not differ in their ability to identify emotional 
prosody, and, as was the case for our facial stimuli, the absence of differences in accuracy 
rates between the age groups is likely due to the restricted age range of participants we 
used in these analyses. Indeed, as was noted previously for the facial channel, when 
examining the interaction among age (grouped by decade), ethnicity, gender, and 
language background, as well as in prior research from our lab (Finley, 2010) we have 
found that there is a robust age-related difference in prosodic emotion perception and that 
this age-related difference appears in groups beginning in the sixth decade. This age 
group, however, was not examined in our analysis of the IGA for age because our oldest 
encoder was only 53 years old.   
When examining specific emotions, consistent with the research cited previously 
(Borod et al., 2004; Ebner, He, & Johnson, 2011; Ebner & Johnson, 2009; Ebner et al., 
2010; Ebner et al., 2012; Huhnel et al., 2014; Murphy et al., 2010; Riediger et al., 2012; 
Yecker, 1998), there was no evidence to support the existence of an IGA for age in the 
identification of specific emotions expressed through the facial channel. In fact, both 
young and older participants were remarkably similar in their accuracy (as noted above, 
the absence of an age effect likely reflects the restricted age range used in these analyses) 
regardless of the age of the facial stimuli. However, overall, identification of interest was 
more accurate in younger faces, whereas identification of pleasant surprise and sadness 
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was more accurate in older faces. Although most studies examining age of face effects 
have not utilized interest or pleasant surprise (with the exception of Borod et al., 2004, 
who included pleasant surprise), higher accuracy in decoding sadness from older faces 
has been shown in a previous study (Hühnel et al., 2014), whereas other studies have 
found no differences as a function of the emotion expressed (Borod et al., 2004; Ebner et 
al., 2012, 2013; Riediger et al., 2011). Our finding that identification of pleasant surprise 
was more accurate in older faces is consistent with Borod and colleagues’ (2004) in that 
they found that the middle-aged posers displayed greater positive emotion than their 
younger (and older) poser group in terms of intensity, confidence, and accuracy ratings. 
However, they found no difference in the accuracy ratings of sadness between middle-
aged and younger posers.  There were no differences in identification of disgust or 
unpleasant surprise in younger and older faces, nor did Borod et al. (2004) find a 
difference between younger and middle-aged posers for disgust (they did not include 
unpleasant surprise).  
Examination of specific emotions expressed via the prosodic channel revealed no 
evidence in support of an IGA based on age. However, participants were more accurate at 
identifying disgust and happiness in older, as compared to younger, prosodic stimuli. 
However, as indicated previously, because there was only one prosodic stimulus for each 
emotion, it would be important to replicate this finding using a larger number of stimuli.  
There was no difference in young and older participants’ accuracy in identifying interest, 
pleasant surprise, or unpleasant surprise in both young and older prosodic stimuli. As 
indicated previously, because of the dearth of research on this topic, we were unable to 
compare our poser age effects or the absence of an IGA based on age to the literature.  
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Additionally, most studies investigating age-related differences in the perception of 
emotional prosody have compared only younger and older adults (Laukka & Juslin, 2007; 
Ruffman et al., 2009; Ryan et al., 2009; Wong et al., 2005), without including middle-
aged adults. 
There have been some studies, however, that have included middle-aged adults. 
Paulmann et al. (2008) conducted a study which was well suited to examine both an IGA 
for sex (they utilized two male and two female posers) as well as an IGA for age (they 
had two young and two middle-aged posers). However, as with many other studies, they 
did not report accuracy rates based on the demographic characteristics (i.e., age and 
gender) of the stimuli and so it is unclear whether there was any evidence for an IGA for 
gender or age in their study. They did find that younger adults were more accurate at 
identifying all emotions (angry, disgust, fear, happy, sadness, and, also, neutral) except 
pleasant surprise. Similar to our study, Paulmann and colleagues (2008) conducted one of 
the few studies examining differences between young and middle-aged adults in the 
recognition of emotional prosody. They concluded that the age-related decline in 
emotional prosody perception occurs in middle age. Brosgole and Weisman (1995), who 
also included middle-aged adults, found that identification of emotional prosody (for the 
emotions of happiness, sadness, and anger) remains stable until age 43, but then declines 
thereafter.   
Taken together, only one study (Malatesta et al., 1987) has provided clear support 
for the existence of an IGA based on age in the facial channel, with less direct support 
from other studies that have not found an IGA, per se, but have found differences 
between younger and older decoders that were related to the age of the posers (Ebner & 
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Johnson, 2009; Ebner et al., 2011). Our results are consistent with most studies in that we 
found no IGA for age in the facial channel. Thus, although there is evidence for an own 
age bias in facial (not emotional) recognition (Anastasi & Rhodes, 2005; 2006; Bäckman, 
1991; Bartlett & Leslie, 1986; Fulton & Bartlett, 1991; Perfect & Harris, 2003), this 
effect does not appear to be present when it comes to facial emotion perception. Our 
conclusions are congruent with Fölster, Hess, and Werheid’s (2014) recent review of this 
topic, who concluded, “age congruence between the observer and sender of facial 
expressions seems to play a minor role for facial expression decoding, and the features 
that are important for identity recognition of faces may not be identical to those that are 
important for decoding facial expressions” (p. 11). 
IGA for Gender 
Our results provide no support for the IGA hypothesis that perceivers of an 
emotion would be more accurate when decoding emotions from same-sex expressers on 
the facial emotion perception tasks. On the facial emotion identification, but not 
discrimination task, there was a trend (p = .117) toward an interaction between encoder 
gender and decoder gender. However, this trend indicated that while there were no 
differences between men and women in identifying emotions in female faces, women 
were better than men at identifying emotions in male faces, which contradicts the 
prediction that there is an IGA for gender.  
The evidence in the literature for the existence of an IGA based on gender in 
emotion perception is sparse. In fact, a recent meta-analytic review (Thompson & Voyer, 
2014) examining sex of the actors as a moderator of sex differences in emotion 
recognition concluded that the fact that the “breakdown [of sex of the actor] was rarely 
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provided is a reflection of the fact that very few studies actually obtained the relevant sex 
of actors by sex of participant interaction” (p. 21). Of those studies that have examined 
this interaction, our results are consistent with the studies that have found no evidence for 
an IGA based on gender in facial emotion recognition (Dimberg & Lundquist, 1990; 
Fischer, Sandblom, Herlitz, Fransson, Wright, & Bäckman, 2004; Pixton, 2011; Trnka, 
Kubĕna, Kucerová, 2007). We were unable to find evidence in the literature of a sex of 
encoder by sex of decoder interaction for overall facial emotion perception, but some 
studies have found this interaction to be present for specific emotions (e.g., anger). 
However, when examining specific emotions on the Facial Identification task, men and 
women were remarkably similar in their accuracy rates when viewing both male and 
female posers.  
Despite a large body of evidence in the literature that women are more accurate 
than men at identifying facial emotion (Biehl et al., 1997; Hall, 1978; Hall & Matsumoto, 
2004; McAndrew, 1986; Thayer & Johnson, 2000), we failed to find an effect of decoder 
gender in the current study. There are a number of reasons why men and women perform 
equivalently on the NYEB. When the battery was developed, stimuli were divided 
equally such that discrete emotions and valence of emotions were balanced between male 
and female posers, and individual posers were represented as evenly as possible across 
tasks. Additionally, a mean category accuracy level of 80% had to be achieved for each 
aspect of the tasks, and both male and female judges rated the stimuli in order to 
minimize gender effects. 
On the facial identification task, participants were somewhat (not significantly, 
but there was a trend) more accurate at identifying emotions expressed through the facial 
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channel in women compared to men. Many studies have found that female faces are 
perceived more accurately (Buck, Miller, & Caul, 1974; Gitter, Black, & Mostofsky, 
1972; Rotter & Rotter, 1988; Wagner, MacDonald, & Manstead, 1986), although this 
greater accuracy in identifying facial emotion in women may depend on the sex of the 
perceiver (Erwin, Gur, Gur, Skolnick, Mawhinney-Hee, & Smailis, 1992; Goos & 
Silverman, 2002) and the emotion expressed (Goos & Silverman, 2002; Pell, 2002). 
Other studies have found no difference in accuracy rates between male and female faces 
(Trnka, Kuběna, & Kučerová, 2007; Wagner, 1990).  
Examination of sex of encoder effects for specific emotions in the current study 
revealed that participants are more accurate at identifying sadness, anger, and pleasant 
surprise in female faces, and more accurate at identifying happiness and interest in male 
faces. There were no differences in the accuracy rates of identifying fear, unpleasant 
surprise, or disgust of male as compared to female faces. Pell (2002) did not report a sex 
of encoder by sex of decoder interaction, nor could this be discerned by examining the 
data presented in the article. He found that disgust was recognized more accurately in 
female compared to male faces, but that there were no differences in the other emotions 
examined (happiness, pleasant surprise, anger, and sadness). Trnka, Kuběna, and 
Kučerová, (2007) found that fear was recognized more accurately in female than in male 
faces, but Williams and Mattingley (2006) found that men are faster at detecting angry 
male faces among an array than women, whereas there were no differences between men 
and women when searching for fearful faces. 
In contrast to the trend toward more accurate identification of emotions in female 
faces, on the facial emotion discrimination tasks, there was a significant difference, such 
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that participants were better at discriminating emotions in male, as compared to female, 
faces. Although Erwin and colleagues (1992) found interactions between sex of encoders 
and sex of decoders in an emotion discrimination task, we failed to find this interaction. 
We were unable to find studies examining gender differences in facial emotion 
discrimination, and so our finding should be replicated in order to examine the reliability 
of this finding. However, there is some support for the reliability of this finding within 
the current study. While our results provide no support the IGA hypothesis on the 
prosodic emotion perception tasks, it is interesting that the results on the prosodic 
emotion identification and discrimination tasks mirrored those obtained for the facial 
tasks. There was a trend toward participants being somewhat (not significantly) more 
accurate at identifying emotions expressed through the prosodic channel in women 
compared to men. The opposite was true on the prosodic discrimination task; participants 
were more accurate at discriminating emotions in male, as compared to female voices.  
Examination of specific emotions on the PID task indicated that all of the 
emotions were identified equally well in male and female voices with the exception of 
disgust, which was more accurately identified in female voices.  There has been little 
research examining sex differences in the expression of emotional prosody. Pell (2002) 
found that men and women are relatively equivalent in their expression of emotional 
prosody for happiness, pleasant surprise, disgust, anger, and sadness. Pell et al. (2005, as 
cited in Paulmann et al, 2008) reported that vocal emotions were expressed differently 
(they did not specify which emotions or the direction of the difference) on the basis of the 
sex of the expresser, but that there were no differences in recognition between men and 
women. Schmidt (2003) found that speech samples produced by emotional monologues 
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of females were judged to sound like the intended emotion of the expresser more often 
than samples produced by male expressers, and that women were more likely to be rated 
as sounding happy, whereas men were more likely to be rated as sounding angry. 
Importantly, Schmidt (2003) only included female raters in his study, and so it was not 
possible to investigate the IGA for gender. His study was also one of the few to use 
spontaneous emotional prosody (through monologues) whereas most other studies have 
used posed prosodic emotional stimuli.  
As indicated previously, the design of Paulmann et al.’s study (2008) was well 
suited to examine both an IGA for sex (they utilized two male and two female posers) as 
well as an IGA for age (they had two young and two middle-aged posers), but they did 
not report accuracy rates based on the demographics of the stimuli and so it is unclear 
whether there was any evidence for an IGA for gender in their study, nor did they 
examine differences between male and female stimuli.  Of note, they did not find sex 
differences in identification of prosodic speech and suggested that sex differences in the 
processing of emotional prosody may only emerge when participants are not instructed to 
take emotional prosody into account (i.e., during priming tasks).  
Group Differences Based on Language Background 
 According to the IGA hypothesis, because all of the NYEB stimuli were produced 
by native-English-speaking posers, native-English-speaking participants should be more 
accurate than non-native-English-speaking participants at perceiving emotion in the 
stimuli from the NYEB. Importantly, as was noted previously for the examination of 
differences among groups based on ethnicity, this is not a true test of the IGA, because 
this theory would also predict that the non- native-English-speaking participants would 
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be more accurate at rating individuals from their own language background group than 
rating those from a different language background group.  Again, as noted previously in 
our discussion of ethnicity, because of the specific design of this study, we were unable 
to make these within-language-background group rater comparisons across language 
background group posers.  Although we were unable to test the IGA hypothesis, we did 
examine, on a more exploratory basis, the prediction that, according to the IGA 
hypothesis, native-English-speaking participants would be more accurate than non-
native-English-speaking participants on the prosodic and lexical emotion perception 
tasks. Our results do not support this prediction, and therefore do not support this 
component of the IGA hypothesis with regard to higher accuracy among native-English-
speaking participants on any of the prosodic or lexical emotion perception tasks. In fact, 
the performances among the different language background groups were remarkably 
similar on all of the emotion perception tasks. Furthermore, the 3-way interaction noted 
earlier under the topic of ethnicity, which indicated that non-Caucasian native English 
speakers were less accurate than non-Caucasian, non-native English speakers on the FID 
task, but there was no difference between native and non-native English speakers who 
were Caucasian, actually contradicts what would be predicted by the IGA hypothesis.  
The complete absence of an interaction between the language background 
independent variables and emotion type suggests that the perception of emotion through 
the prosodic and lexical channels is not impacted by whether an individual is a native or 
non-native English speaker. At first, this finding may appear inconsistent with studies 
that have found evidence for an IGA based on language background (Albas, McCluskey, 
& Albas, 1976; Scherer, Banse, & Wallbott, 2001; Thompson & Balkwill 2006; Van 
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Bezooijen Otto, & Heenan, 1983). However, the discrepancy between our results (with 
regard to only the prediction that native-English-speaking participants would be more 
accurate than non- native-English-speaking participants, and not with regard to a test of 
the IGA) and those who have found evidence for an IGA based on native language is 
likely due to methodological differences between our study and those cited above. Most 
of the studies that found an IGA have investigated groups who were from different 
cultures with limited exposure to the native language under investigation, rather than 
investigating individuals who were all fluent in the same language but differed based on 
whether and/or when they had learned the native language under investigation, as was the 
case in the current study. Additionally, the IGA in emotional prosody recognition for 
native speakers has been shown to dissipate as the length of the speech utterance 
increases, such that there is no longer an IGA at sentence length (Beier & Zautra, 1972), 
which we utilized in our study. 
There are additional methodological factors that may explain why our results are 
inconsistent with other studies. For example, Graham, Hamblin, and Feldstein (2001) 
found evidence for an IGA based on native language and reported that there was no 
difference between non-native English speakers who were either high or low in English 
proficiency. However, there are several important differences between the design of their 
study and ours. Although they did report the English proficiency scores of the non-native 
English-speaking participants, they used an “in-house listening placement test” and they 
did not report the age at which non-native participants began learning English (they only 
reported that the non-native English participants were “learning English as a second 
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language in two intensive English programs in the U.S.”) so it is unclear what age they 
may have first learned English and how fluent the participants actually were. 
 We were able to identify two studies in the literature that were similar to the 
current study. Dromey, Silveira, and Sandor (2005), as described earlier, examined three 
groups of fluent English-speakers’ performance on a prosodic recognition task for words 
spoken with either angry or neutral emotional prosody (participants selected from a 
choice of anger, disgust, joy, fear, surprise or neutral). Participants were either native 
English-speakers only (English mother tongue; EMT monoglots), native English-
speakers who were fluent in one or more other languages (EMT polyglots), or non-native 
English-speakers (other mother tongue; OMT). Interestingly, the EMT polyglots were 
more accurate than both other groups, but the EMT monoglots did not differ significantly 
from either the OMT participants or the EMT polyglots. Our results are similar in that we 
found no differences between native (analogous to the EMT group) and non-native 
(analogous to the OMT group) English-speakers in either emotion identification or 
discrimination expressed through the prosodic channel. Unfortunately, although Dromey 
and colleagues (2005) indicated that all participants were fluent in English, they did not 
report the age at which participants in the OMT group learned English, and so it is not 
clear whether OMT participants in their study are more similar to participants classified 
as either early or late bilinguals in our study. Regardless, the early and late bilingual 
groups did not differ on any of the emotion perception tasks in our study but late 
bilingual participants were more accurate (not significantly so) than both monolinguals 
and early bilingual participants. The fact that Dromey and colleagues investigated only 
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one emotion (as well as neutral) is another limitation in terms of comparing our results to 
theirs.  
The second study (Zhu, 2013) that was similar to our study, compared Chinese 
native listeners, naïve Dutch listeners, and advanced Dutch learners of Chinese in their 
perception of six Chinese emotional prosodies (neutrality, happiness, anger, surprise, 
sadness and sarcasm) expressed in sentences by four (2 male, 2 female) native Mandarin 
speakers. Zhu (2013) found that native-speakers were no more accurate than those naïve 
to the language. Thus, not only did he find that there was no IGA on the basis of native 
language, he also found that advanced learners of Chinese were more accurate at 
perceiving emotional prosody than were native-speakers (Zhu, 2013). Zhu concluded that 
the advanced learners were more accurate at perceiving emotional prosody because they 
were natives of a “non-tonal” language as compared to native-Mandarin (prosody is used 
for linguistic purposes in Mandarin) speakers. The absence of an IGA in his study is 
consistent with the results of ours, as well as the fact that (late) bilingual participants 
were more accurate (again, not significantly so) than monolingual participants. The 
magnitude of difference between Mandarin and English, however, precludes direct 
comparison of Zhu’s (2013) results with ours, and he noted that because of large 
differences between Chinese and other languages, his findings should be tested in other 
languages (tonal; e.g., Vietnamese and non-tonal; e.g., German).   
 We were unable to find any studies that examined the IGA for native language in 
the lexical channel. Thus, our finding that participants who are fluent in English but have 
different native language backgrounds are able to identify and discriminate emotions 
expressed through the lexical channel relatively equally may be one of the first studies to 
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examine this phenomenon. It is notable, however, that regardless of language 
background, the groups were all more accurate at identifying some emotions (e.g., 
sadness) than others (e.g., fear) in both the prosodic and lexical channels. That is, the 
pattern of difficulty was the same in emotion identification across groups.  
Theoretical Explanations for an IGA 
In terms of the theoretical explanations described at the beginning of this 
manuscript (Ekman, 1972; Elfenbein & Ambady, 2003b; Matsumoto, 1989), our inability 
to find evidence of differences among ethnic and language background groups, appears to 
be most consistent with Elfenbein and Ambady’s (2003b) dialect theory, which states that 
the universal “language” of emotion is expressed in different dialects that are then 
recognized at different rates depending upon one’s familiarity with the particular dialect. 
New York City, where all of our participants were recruited and participated, is arguably 
one of the most culturally diverse cities in the world, with more than 800 languages 
spoken. Thus, although we did not formally assess this, it is likely that cultural familiarity 
is higher than in most other studies that have found an IGA, especially because many 
studies examining the IGA have utilized samples from different cultures and different 
countries.  Dialect theory has received a great deal of empirical support based on studies 
that have shown that degree of cultural familiarity between the perceiver and the 
expresser is related to accuracy rates in decoding facial emotions (Bailey, Nowicki, & 
Cole, 1998; Ducci, Arcuri, Georgis, & Sineshaw, 1982: Elfenbein & Ambady, 2002, 
2003c). The dialect theory, and our results, are also consistent with convergence theory 
(Kincaid, 1979), which states that “initial differences that affect communication between 
members of different cultures· are expected to diminish over time with frequent contact” 
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(pg. 288). Alternatively, there is some evidence that the IGA may be operative for some 
ethnic groups more than others (Teague, 2014). Thus, if we had included posers from 
non-Caucasian (i.e., African American, Hispanic, and Asian) ethnic backgrounds, it is 
possible that we would have found evidence for an IGA for one or more of those groups, 
while finding no differences among groups when perceiving Caucasian posers. We were 
unable to examine the presence of an IGA within specific demographic groups (e.g., 
African Americans, Asian Americans, and Hispanic Americans) in the current study due 
to the absence of posers from non-Caucasian backgrounds. 
Although Elfenbein and Ambady’s (2003b) dialect theory was developed to 
explain the IGA based on ethnicity, and much of the research examining the IGA has 
utilized ethnicity to define the “in-group,” this theory appears applicable to the IGA 
based on other demographic variables we examined (i.e., gender, age, and native 
language) as well. Because we included only younger (age 28-39) and middle aged (age 
40-53) adults in our analyses of an IGA for age in this study, the frequency of contact 
between members of these age groups is likely to be much greater than studies that 
compare younger and older adult age groups, who likely have less contact with one 
another. This increased contact may have contributed to the absence of an IGA for age in 
our study, and this conclusion is consistent with the dialect theory that increased 
intergroup contact reduces the IGA (Elfenbein & Ambady, 2002, 2003b).  
Our results and the results of other studies reviewed previously on the IGA for 
native language (Dromey, Silveira, and Sandor, 2005; Zhu, 2013) are also consistent with 
the dialect theory. Because all of our participants were required to be fluent in English 
and have learned English by age nine, and, as discussed previously, intergroup contact is 
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likely to be high in the location where this study was conducted, the absence of an IGA 
may be due to the fact that, as Elfenbein (2013) distinguished, differences among in-
group and out-group members in our study may represent different accents, but not 
different dialects. She distinguished her use of the terms “dialect” and “accent” by noting, 
“typically an accent is noticeable yet unchallenging, whereas a difference in dialect can 
create difficulty in understanding another person’s speech… It is possible that large 
differences in cues could remain merely accents if individuals are familiar through cross-
group contact, yet, among less acquainted groups, even small differences could create 
difficulty” (p. 91).  
With regard to the IGA based on gender, the dialect theory is more difficult to 
assess. Men and women are likely to have more contact with one another than any of the 
other demographic groups examined in this study, and so there is likely to be a ceiling 
effect in terms of the degree of interaction between same-sex as compared to opposite-
sex interactions. Instead, studies examining the interaction between sex of expresser and 
sex of perceiver tend to employ evolutionary theories (Mazurski, Bond, Siddle, & 
Lovibond, 1996) to explain why such interactions may exist. For example, Williams and 
Mattingley (2006) suggested that their findings that angry male faces are detected more 
quickly, particularly by male perceivers, occurred because of an evolutionary pressure for 
men to detect anger in other males as it is a sign of threat that is more dangerous than a 
sign of anger coming from a female. As noted previously, both male and female judges 
rated the stimuli in order to minimize gender effects, and so it is difficult to test theories 




 Emotion perception abilities are critical to successful social interaction 
(Carstensen, Gross, & Fung, 1998; Elfenbein, Foo, White, Tan, & Aik, 2007) and are 
related to social adjustment in school-aged boys and girls (Leppanen & Hietanen, 
2001). Emotion perception deficits have been shown to be related to a number of distinct 
psychiatric and neurological conditions. It is particularly sensitive to disruption following 
TBI, and deficits may occur in some channels but not others (Bornhofen & McDonald, 
2010). Thus, comprehensive assessment of emotion perception is an important, although 
rarely utilized, component of a neuropsychological evaluation.  
As with any type of assessment, proper assessment of emotion perception is 
predicated upon use of a valid instrument. Much work on the validation of this instrument 
has already been conducted (Borod, Cicero, et al., 1998; Cicero, Borod, et al., 1999; 
Krause, 2014; Zgaljardic et al., 2002). This study contributes to enhancing the clinical 
and experimental utility of the NYEB by continuing to collect additional data on 
demographically diverse, healthy individuals. One of the most important components of 
developing an assessment battery involves collecting normative data.  In one of the most 
influential reference books in the field of clinical neuropsychology, Strauss, Sherman, 
and Spreen (2006) noted that, “one of the main considerations in choosing norms is 
whether a broadly representative sample should be selected, or whether a more specific 
subgroup is more appropriate, such as one defined by specific gender, education, 
ethnicity, socioeconomic status (SES), or other variables” (pg. 44). Although we failed to 
find evidence to support an IGA, these findings suggest that the battery may be applied 
equally to individuals from demographic backgrounds that do not necessarily match those 
of the expressers of an emotion, and therefor enhances the validity of the battery. Other 
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emotion perception batteries have not assessed the interaction between encoder and 
decoder characteristics. This study systematically examined these interactions, and brings 
the NYEB one step closer to preparing it for implementation in clinical settings.  
Strengths and Limitations 
A strength of this study is that we utilized the Ekman and Friesen (1976) stimuli, 
which have been utilized in more studies than any other set of stimuli, as well as our own 
stimuli. To our knowledge, this study is the first study that has examined an IGA for age 
and gender using these stimuli. Therefore, the results of this study makes an important 
contribution to further understanding how the demographic properties of the stimuli 
themselves, as well as their interaction with the demographic characteristics of the 
decoders. Additionally, our study also included the “non-standard” emotions of pleasant 
and unpleasant surprise, and interest, which have not been systematically investigated in 
most emotion perception research, nor are they present in other emotion perception 
assessment batteries discussed previously. Further, whereas most studies have focused on 
either the facial or prosodic channels of emotion communication, our study investigated 
all of the emotions using the same individuals in both the prosodic and facial channels of 
emotion, and also included the often neglected lexical channel.  
Although the primary purpose of this study was to investigate the IGA for the 
demographic factors of age and gender on three channels of emotion perception, we also 
examined, on a more exploratory basis, because we could not investigate the IGA for the 
other demographic factors, group differences based on ethnicity and language 
background in order to further explore the properties of the NYEB. For these latter two 
demographic variables, the stimuli that were utilized within the NYEB did not permit us 
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to investigate the IGA (i.e., we did not use a balanced design for each of the demographic 
variables). Matsumoto (2002) outlined two methodological requirements necessary to 
assess the IGA hypotheses: 1) use of balanced designs, and 2) stimulus equivalence 
across expresser cultures. While our examination of the IGA for gender and age were 
balanced (i.e., there were an equal number of stimuli presented for each emotional 
expression in each demographic group), we did not utilize stimuli that were produced by 
either non-Caucasians (e.g., African American, Asian, and Hispanic) or non-native 
English-speaking individuals. Without a balanced design, the second factor, stimulus 
equivalence, is not pertinent. Stimulus equivalence was present for the stimuli based on 
gender due to the rating procedures that were utilized during development of the battery. 
For age, however, stimulus equivalence was not examined.  
Without using a balanced design, or at least including stimuli from more diverse 
backgrounds (i.e., posers with different ethnic backgrounds and different native 
languages) it is unclear how much an “out-group advantage” may have been responsible 
for the lack of ethnic group differences in our results. Additionally, there is some 
evidence that the IGA may be operative for some ethnic groups more than others 
(Teague, 2014), but we were unable to examine the presence of an IGA, or to examine 
differences within specific demographic groups when perceiving posers from other ethnic 
group backgrounds (e.g., African Americans, Asian Americans, Hispanic Americans) in 
the current study.  
Given the abundance of evidence from the literature that an IGA exists, at least 
based on ethnicity, because this study was not specifically developed at the time the 
battery was created to examine the IGA, this likely contributed to inability to detect 
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group differences in our data. The stimuli developed for the NYEB were carefully created 
through extensive rating procedures in order to ensure the equality of the stimuli. 
Equality of stimuli, or stimulus equivalence across expresser, has been shown to reduce 
the magnitude of an IGA (Matsumoto, 2002), which may have contributed to why we 
found no IGA for some demographic factors (e.g., gender). It would be important to 
examine the existence of an IGA in the emotion perception batteries discussed at the 
beginning of this manuscript in order to enhance the external validity of our results.  
Suggestions for Future Research 
 Future research should be conducted to collect additional data on demographic 
groups that were not well represented (i.e., most of the non-Caucasian groups) in order to 
increase the normative sample, as well as increase the statistical power of analyses 
conducted on this topic and future research investigating the properties of the NYEB. 
Additional stimuli could be developed with more diverse ethnic backgrounds, and this 
would permit us to more fully examine the presence of an IGA, particularly if a balanced 
design were implemented. By acquiring more normative data, this would permit us to 
more fully examine the interactions among the different demographic factors that we 
examined separately in this study.  
As noted above, it would be important to examine other emotion perception 
batteries to corroborate our findings, and it would be interesting to collect data from 
participants from different, perhaps less culturally diverse, geographic regions of the 
country, or even examine the battery in other cultures. This would potentially allow data 
collected using the NYEB to be compared with some of the cross-cultural research 
studies that have been conducted to specifically examine the IGA. In addition, measures 
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that assess frequency of contact could be included in future work in order to further 
examine the relationship between familiarity with out-group members and emotion 
perception accuracy, as has been done when investigating the IGA for age (e.g., Ebner & 
Johnson, 2009). 
Finally, because age differences have been one of the most robust findings when 
examining emotion perception using the NYEB, it would be interesting to collect data on 
younger age groups (currently, our youngest participants are 20 years old). Additionally, 
the use of a longitudinal design could be employed to examine age changes, rather than 
age differences, as well as to more fully examine the evidence for in IGA based on age 
over time.  
Conclusions 
 The results of this study do not support the existence of an IGA when using the 
stimuli specifically developed for the NYEB. There were a number of reasons discussed 
as to why, although the IGA may exist in some settings, we did not find evidence for an 
IGA in this study. This study provided important information about characteristics of the 
battery as they relate to the interaction between the demographic characteristics of the 
expresser of an emotion and the demographic characteristics of the perceiver of an 
emotion. Importantly, our study suggests that there are few such interactions, and that as 
a result, the battery is relatively unbiased and can be implemented for use across a 
demographically diverse sample. The careful screening and non-emotional control 
measures that are included as part of the battery enhance the validity of our conclusions 
that the differences we did report, are due to the variables we were specifically interested 
in examining (e.g., age) and not confounding variables (e.g., deficits in facial recognition 
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ability).  This study brings the NYEB one step closer to preparation for implementation 





Number of Participants Broken Down by Gender, Age Group Decade, and Ethnicity of the Sample. 
 
Ethnicity 
Age Group Decade 
Total 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
Caucasian 
Gender 
Female 5 5 5 5 4 5 9 38 
Male 4 4 3 5 4 5 4 29 
Total 9 9 8 10 8 10 13 67 
Asian Gender 
Female 1 0 0 2 1 0 2 6 
Male 2 2 1 0 1 2 0 8 
Total 3 2 1 2 2 2 2 14 
Hispanic Gender 
Female 1 2 3 1 0 1 1 9 
Male 2 1 1 0 1 1 0 6 




Female 3 3 3 3 1 2 2 17 
Male 1 2 2 1 4 1 0 11 
Total 4 5 5 4 5 3 2 28 
Total 
Gender 
Female 10 10 11 11 6 8 14 70 
Male 9 9 7 6 10 9 4 54 






Range of Scores on Emotion Perception Tasks 
 


















Chi Square Analyses of Demographic Differences Among Groups 
 
  
Gender Caucasian Ethnicity Native Eng  Language  
 
df Χ2  p df Χ2 p df Χ2 p df Χ2 p df Χ2 p 
Age-Face  1 0.99 0.321 1 0.03 0.869 3 1.31 0.726 1 0.02 0.889 2 0.71 0.703 
Age-
Prosody 1 1.34 0.247 1 0.00 0.963 3 0.17 0.983 1 0.32 0.571 2 0.75 0.688 
Gender 
   
1 0.00 0.949 3 1.34 0.72 1 0.05 0.827 2 0.07 0.967 
Caucasian 
         
1 5.03 0.025 2 4.58 0.101 
Ethnicity 
         








Analysis of Variance Analyses of Demographic Differences Among Groups 
 
 
Age Education SES 
 
df F p df F p df F p 
Age-Face  - - - 1, 48 2.05 0.16 1, 47 0.34 0.56 
Age-
Prosody - - - 1, 49 1.82 0.18 1, 48 0.02 0.89 
Gender 1, 123 0.39 0.54 1, 122 4.71 0.03 1, 123 6.34 0.01 
Caucasian 1, 123 2.18 0.14 1, 123 1.12 0.29 1, 122 11.34 0.00 
Ethnicity 1, 123 0.84 0.48 1, 123 1.21 0.31 1, 122 5.92 0.00 
Native Eng 1, 120 0.12 0.73 1, 120 2.92 0.09 1, 120 2.20 0.14 














Means Scores On Nonemotional Control Tasks By Demographic Group 
   
Phonem Disc Benton Face Vis Matrices Inton Cont LWID-NE LSID-NE LDIS 
  
N M SD M SD M SD M SD M SD M SD M SD 
Age-Face  Young 24 
28.21 1.72 47.33 3.27 23.42 1.14 21.33 3.20 22.67 1.37 19.71 1.94 23.04 2.35 
Older 25 28.20 1.35 47.40 3.52 23.64 0.70 21.88 1.67 23.32 1.18 19.00 2.02 23.24 2.07 
Age-Prosody Young 26 
28.19 1.65 47.31 3.13 23.46 1.10 21.15 3.15 22.58 1.53 19.69 1.87 22.85 2.46 
Older 24 28.25 1.39 47.67 3.77 23.58 0.72 22.17 1.44 23.33 1.05 18.79 2.21 23.17 2.35 
Gender Men 70 
27.56 2.15 46.98 4.92 23.15 2.70 21.41 3.17 22.60 1.68 18.00 3.23 22.87 2.71 
Women 54 27.49 2.26 47.43 3.64 23.23 1.26 20.91 3.06 22.49 1.78 18.71 2.49 22.25 2.68 
Caucasian 
Caucasian 67 27.51 2.40 47.35 4.73 23.24 2.49 21.82 2.80 22.88 1.35 18.12 2.96 22.98 2.72 
Non-
Caucasian 57 27.53 1.97 47.11 3.61 23.14 1.26 20.33 3.28 22.14 2.03 18.73 2.69 21.96 2.59 
Ethnicity 
Caucasian 67 27.51 2.40 47.35 4.73 23.24 2.49 21.82 2.80 22.88 1.35 18.12 2.96 22.98 2.72 
Asian 14 27.71 1.44 48.71 3.75 23.79 0.43 21.57 2.50 22.00 2.08 17.00 2.42 21.92 3.57 
Hispanic 15 27.13 1.89 47.87 2.62 23.33 1.23 20.33 3.56 22.20 1.93 19.47 2.61 21.40 2.29 
AA 28 27.64 2.25 45.89 3.68 22.71 1.41 19.71 3.39 22.18 2.13 19.14 2.58 22.29 2.24 
Native Eng Native Eng 
69 27.59 2.21 46.93 4.58 22.94 2.52 20.94 3.39 22.62 1.75 18.75 2.59 22.54 2.68 
Non Native 53 27.45 2.22 47.87 3.59 23.51 1.07 21.42 2.73 22.49 1.69 18.06 3.06 22.53 2.75 
Language 
Native Eng 69 27.59 2.21 46.93 4.58 22.94 2.52 20.94 3.39 22.62 1.75 18.75 2.59 22.54 2.68 
Early Biling 34 27.50 1.76 48.56 3.32 23.38 1.26 21.88 2.23 22.79 1.49 17.97 3.06 22.76 2.56 





Analysis of Variance Analyses of Non-Emotional Control Measure Differences Among Groups 
 
 
Phoneme Disc Benton Face Vis Matrices Inton Cont LWID-NE LSID-NE LDIS 
 
df F p df F p df F p df F p df F p df F p df F p 
Age-Face  1, 48 0.00 .99 
1, 
48 0.01 .95 1, 48 0.69 .41 1, 48 0.57 .45 1, 48 3.20 .08 1, 48 1.56 .22 
1, 
48 0.10 0.76 
Age-
Prosody 1, 49 0.02 .90 
1, 
49 0.14 .72 1, 49 0.21 .65 1, 49 2.09 .16 1, 49 4.10 .05 1, 49 2.44 .13 
1, 
49 0.22 0.64 
Gender 
1, 
123 0.03 .86 
1, 
122 0.34 .56 1, 122 0.05 .82 
1, 
122 0.77 .38 1, 121 0.12 .73 
1, 
121 1.88 .17 
1, 
121 1.60 0.21 
Caucasian 
1, 
123 0.00 .96 
1, 
122 0.10 .75 1, 122 0.08 .78 
1, 
122 7.35 .01 1, 121 5.69 .02 
1, 
121 1.04 .24 
1, 
121 4.45 0.04 
Ethnicity 
3, 
123 0.22 .89 
3, 
122 1.67 .18 3, 122 0.97 .41 
3, 
122 3.67 .01 3, 121 1.91 .13 
3, 
121 2.71 .05 
3, 
121 1.83 0.15 
Native Eng 
1, 
121 0.12 .73 
1, 
120 1.51 .22 1, 120 2.37 .13 
1, 
120 0.70 .40 1, 120 0.16 .69 
1, 
120 1.82 .18 
1, 
120 0.00 0.98 
Language 
2, 
118 0.03 .97 
2, 
117 1.99 .14 2, 117 1.28 .28 
2, 
117 1.15 .32 2, 117 1.31 .28 
2, 
117 0.89 .41 
2, 





Breakdown of Age, Gender and Emotion For Young and Older Facial Stimuli Used In 
FID Task 
Young FID Stimuli (28-39, n=15) 
 
Older FID Stimuli (40-53, 
n=17) 
Emotion SEX AGE 
 
Emotion SEX AGE 
Anger M 33 
 
Disgust F 40 
Anger F 37 
 
Disgust M 47 
Anger F 34 
 
Fear F 40 
Anger M 31 
 
Fear F 53 
Disgust F 32 
 
Fear M 41 
Disgust M 33 
 
Fear M 40 
Interest M 28 
 
Happy F 49 
Interest M 37 
 
Happy M 45 
PS M 33 
 
Happy M 53 
PS M 37 
 
Happy F 53 
Sad F 30 
 
Interest F 49 
Sad M 37 
 
Interest F 53 
Sad M 33 
 
PS F 40 
US M 28 
 
PS F 49 
US M 37 
 
Sad F 41 
    
US F 53 
    





















Breakdown of Age, Gender and Emotion For Young and Older Prosodic Stimuli Used In 
PID Task 
 
Young PID Stimuli (28-40, n=12) 
 
Older PID Stimuli (41-53, 
n=12) 
Emotion Gender Age 
 
Emotion Gender Age 
Anger M 28 
 
Disgust M 46 
Anger F 30 
 
Disgust M 43 
Anger M 28 
 
Fear F 53 
Disgust F 30 
 
Fear F 43 
Happy F 40 
 
Fear M 43 
Interest M 37 
 
Happy F 43 
PS F 40 
 
Happy M 46 
Sad M 37 
 
Interest M 43 
Sad F 40 
 
Interest F 53 
Sad M 28 
 
PS F 53 
US M 37 
 
PS M 46 
US F 30 
 
US F 43 




Breakdown of Age, Gender and Balanced Emotion For Young and Older Facial Stimuli 
Used In FID Task 
 
Young FID Stimuli 
(28-39, n=8) 
 
Older FID Stimuli 
(40-53, n=8) 
Emotion SEX AGE 
 
SEX AGE 
Disgust F 32 
 
F 40 
Disgust M 33 
 
M 47 
Interest M 28 
 
F 49 
Interest M 37 
 
F 53 
PS M 33 
 
F 40 
PS M 37 
 
F 49 
US M 28 
 
F 53 
US M 37 
 
F 49 








Breakdown of Age, Gender and Balanced Emotion For Young and Older Prosodic 
Stimuli Used In PID Task 
 
 
Young PID Stimuli 
(28-40, n=5) 
 
Older PID Stimuli 
(41-53, n=5) 
Emotion Gender Age 
 
Gender Age 
Disgust F 30 
 
M 46 
Happy F 40 
 
F 43 
Interest M 37 
 
M 43 
PS F 40 
 
F 53 
US F 30 
 
F 43 
Note. PS = Pleasant Surprise, US = Unpleasant Surprise 
 
Table 11 
Means for Percent Correct Comparing Young and Older Groups’ Performance on Older 
and Young Ekman and Borod Facial Stimuli on FID Task. 
 
   
Young Faces 
(Ekman, n = 4; 
Borod, n = 11) 
Older Faces (Ekman, 
n = 6; Borod, n = 
11) 
  
N M SD M SD 
Ekman 
Faces 
Young 24 93.75 11.06 93.06 13.83 
Older 25 88.00 14.65 94.00 9.48 
Total 49 90.82 13.20 93.54 11.69 
Borod 
Faces 
Young 26 69.32 13.35 68.56 15.39 
Older 24 65.45 11.44 68.00 14.64 




 One-way ANOVAs Comparing Young and Older Groups’ Performance on Older and 




SS df MS F P  
Young Ekman 404.847 1, 48 404.847 2.39 0.129 
Borod 182.788 1, 48 182.788 1.186 0.282 
Older Ekman 10.922 1, 48 10.922 0.078 0.781 







Means for Percent Correct on FID, FDIS, PID, and PDIS tasks by Ethnic Group 
 
  
N M SD 
  
FID 
Caucasian 67 72.25 11.81 
  Non-Cauc 57 70.89 13.02 
  Asian 14 72.77 11.72 
  Hispanic 15 74.38 11.76 
  AA 28 68.08 14.04 
  Total 124 71.62 12.35 
         
FDIS 
Caucasian 67 84.49 7.75 
  Non-Cauc 55 84.16 8.44 
  Asian 12 86.31 8.32 
  Hispanic 15 84.52 5.17 
  AA 28 83.04 9.85 
  Total 122 84.34 8.04 N M 
     
Covaried for ICP  
PID 
Caucasian 67 57.46 18.61 66 55.9 
Non-Cauc 57 53.00 17.92 57 54.94 
Asian 14 51.49 23.15 14 50.36 
Hispanic 15 52.78 13.61 15 54.81 
AA 28 53.87 17.60 28 57.48 
Total 124 55.41 18.36 
  
       
PDIS 
Caucasian 67 95.10 4.60 66 94.83 
Non-Cauc 57 94.49 4.68 57 94.77 
Asian 14 93.88 5.13 14 93.71 
Hispanic 15 95.24 4.99 15 95.54 
AA 28 94.39 4.39 28 94.92 
Total 124 94.82 4.63 
















One-way ANOVA for FID, FDIS, PID, and PDIS Tasks by Ethnicity 
 
  
SS df MS F P  
FID Caucasian 5.833 1, 122 5.833 0.372 0.543 
Ethnicity 509.544 3, 120 169.848 1.117 0.345 
       
FDIS Caucasian 0.262 1, 120 0.262 0.051 0.821 
Ethnicity 96.16 3, 118 32.053 0.49 0.69 
       
PID Caucasian 35.376 1, 122 35.376 1.835 0.178 
Ethnicity 668.061 3, 120 222.687 0.655 0.581 
       
PDIS Caucasian 0.898 1, 122 0.898 0.532 0.467 
Ethnicity 25.388 3, 120 8.463 0.389 0.761 
       
       
  
Covaried for ICP Total 
  
  
SS df MS F P  
PID Caucasian 26.687 1, 120 26.687 0.094 0.76 
Ethnicity 485.873 3, 118 161.958 0.566 0.638 
       
PDIS Caucasian 0.105 1, 120 0.105 0.005 0.943 
























7 (age grouped into decades) × 2 (gender) × 2 (ethnicity: Caucasian and non-
Caucasian) × 2 (native language: Native English and non-native English) ANOVA for 
the FID task  
Source SS df MS F P  ηp 2 
Age Decade 6006.87 6, 75 1001.15 8.65 0.00 0.41 
Gender 2.51 1, 75 2.51 0.02 0.88 0.00 
Caucasian 44.67 1, 75 44.67 0.39 0.54 0.01 
Native 192.59 1, 75 192.59 1.66 0.20 0.02 
Age Decade * Gender 575.67 6, 75 95.95 0.83 0.55 0.06 
Age Decade * Caucasian 1227.04 6, 75 204.51 1.77 0.12 0.12 
Age Decade * Native 361.23 6, 75 60.21 0.52 0.79 0.04 
Gender * Caucasian 24.06 1, 75 24.06 0.21 0.65 0.00 
Gender * Native 1.96 1, 75 1.96 0.02 0.90 0.00 
Caucasian * Native 159.13 1, 75 159.13 1.38 0.25 0.02 
Age Decade * Gender * 
Caucasian 243.56 5, 75 48.71 0.42 0.83 0.03 
Age Decade * Gender * 
Native 292.37 4, 75 73.09 0.63 0.64 0.03 
Age Decade * Caucasian * 
Native 1098.98 5, 75 219.80 1.90 0.10 0.11 
Gender * Caucasian * Native 34.57 1, 75 34.57 0.30 0.59 0.00 






















Table 16   
Mean Percent Correct and SEMs of Age Decade * Caucasian on FID task   
Age Decade Caucasian Mean Std. Error 95% CI Lower  Upper  
20 No 82.49 3.88 74.75 90.22 Yes 83.59 3.73 76.16 91.03 
      
30 No 70.38 3.88 62.65 78.11 Yes 77.73 4.03 69.70 85.77 
      
40 No 77.50 4.28 68.97 86.03 Yes 73.26 3.87 65.55 80.98 
      
50 No 71.88 4.63 62.65 81.10 Yes 73.83 3.88 66.10 81.56 
      
60 No 73.96 4.01 65.97 81.94 Yes 69.27 4.51 60.28 78.26 
      
70 No 58.33 5.07 48.23 68.44 Yes 63.28 4.25 54.81 71.75 
      
80 No 50.00 4.91 40.22 59.78 Yes 65.31 3.00 59.34 71.29 
 
Table 17 
7 (age group decades) × 2 (gender) × 4 (ethnicity: Caucasian, African American, 
Hispanic, and Asian) × 3 (Native, early, and late bilingual) ANOVA for FID task 
Source SS df MS F P  ηp 2 
Age Decade 4722.98 6, 54 787.16 6.88 <.001 0.433 
Gender 50.61 1, 54 50.61 0.44 0.509 0.008 
Ethnicity 515.09 3, 54 171.70 1.50 0.225 0.077 
Language 30.34 2, 54 15.17 0.13 0.876 0.005 
Age Decade * Gender 701.23 6, 54 116.87 1.02 0.421 0.102 
Age Decade * Ethnicity 2582.34 14, 54 184.45 1.61 0.105 0.295 
Age Decade * Language 986.24 11, 54 89.66 0.78 0.654 0.138 
Gender * Ethnicity 163.22 3, 54 54.41 0.48 0.7 0.026 
Gender * Language 200.40 2, 54 100.20 0.88 0.422 0.031 
Ethnicity * Language 94.68 2, 54 47.34 0.41 0.663 0.015 
Age Decade * Gender * 
Ethnicity 248.27 4, 54 62.07 0.54 0.705 0.039 
Age Decade * Gender * 
Language 52.02 2, 54 26.01 0.23 0.797 0.008 
111  
 
Note. Age Decade * Ethnicity * Language, Gender * Ethnicity * Language, and the 4-
way interactions are not shown as there were not sufficient df to test 
 
Table 18   
Mean Percent Correct and SEMs of Age decade * Ethnicity showing trend toward 
significance for FID task   
Age 
Decade Ethnicity Mean Std. Error 
95% Confidence Interval 
Lower  Upper  
20 
Caucasian 85.35 4.01 77.31 93.39 
Asian 76.56 6.55 63.43 89.69 
Hispanic 83.33 6.17 70.96 95.71 












Asian 79.69 7.56 64.53 94.85 
Hispanic 69.79 6.17 57.41 82.17 












Asian 68.75 10.69 47.31 90.19 
Hispanic 72.92 6.17 60.54 85.30 












Asian 75.00 7.56 59.84 90.16 
Hispanic 78.13 10.69 56.69 99.57 












Asian 81.25 7.56 66.09 96.41 
Hispanic 75.00 10.69 53.56 96.44 












Asian 71.88 10.69 50.44 93.32 
Hispanic 53.13 7.56 37.96 68.29 












Asian 68.75 10.69 47.31 90.19 
Hispanic 84.38 10.69 62.94 105.82 











7 (age grouped into decades) × 2 (gender) × 2 (ethnicity: Caucasian and non-
Caucasian) × 2 (native language: Native English and non-native English) ANOVA for 
the FDIS task 
 
 
Source SS df MS F P ηp 2 
Age Decade 1495.161 6, 73 249.193 4.13 0.001 0.253 
Gender 22.207 1, 73 22.207 0.368 0.546 0.005 
Caucasian 9.168 1, 73 9.168 0.152 0.698 0.002 
Native 24.202 1, 73 24.202 0.401 0.529 0.005 
Age Decade * Gender 301.362 6, 73 50.227 0.832 0.549 0.064 
Age Decade * 
Caucasian 950.389 6, 73 158.398 2.625 0.023 0.177 
Age Decade * Native 124.513 6, 73 20.752 0.344 0.911 0.027 
Gender * Caucasian 1.354 1, 73 1.354 0.022 0.881 0 
Gender * Native 46.065 1, 73 46.065 0.763 0.385 0.01 
Caucasian * Native 114.994 1, 73 114.994 1.906 0.172 0.025 
Age Decade * Gender 
* Caucasian 81.638 5, 73 16.328 0.271 0.928 0.018 
Age Decade * Gender 
* Native 149.561 4, 73 37.39 0.62 0.65 0.033 
Age Decade * 
Caucasian * Native 335.83 5, 73 67.166 1.113 0.361 0.071 
Gender * Caucasian * 
Native 55.272 1, 73 55.272 0.916 0.342 0.012 
 















Table 20   











20 No 86.91 2.80 81.32 92.49 Yes 87.80 2.70 82.43 93.17 
      
30 No 85.86 2.80 80.28 91.45 Yes 91.52 2.91 85.71 97.32 
      
40 No 85.83 3.09 79.67 91.99 Yes 90.28 2.80 84.70 95.85 
      
50 No 84.13 3.51 77.14 91.11 Yes 80.28 2.80 74.70 85.87 
      
60 No 85.12 2.90 79.35 90.89 Yes 78.87 3.26 72.38 85.36 
      
70 No 80.95 4.09 72.79 89.11 Yes 81.25 3.07 75.13 87.37 
      
80 No 70.24 3.55 63.17 77.30 Yes 82.32 2.17 78.00 86.64 




















7 (age grouped into decades) × 2 (gender) × 4 (ethnicity: Caucasian, African American, 




Source SS df MS F P  ηp 2 
Age Decade 990.445 6, 53 165.074 2.374 0.042 0.212 
Gender 2.619 1, 53 2.619 0.038 0.847 0.001 
Ethnicity 203.758 3, 53 67.919 0.977 0.411 0.052 
Language 12.978 2, 53 6.489 0.093 0.911 0.004 
Age Decade * Gender 113.862 6, 53 18.977 0.273 0.947 0.03 
Age Decade * Ethnicity 962.757 14, 53 68.768 0.989 0.477 0.207 
Age Decade * Language 379.327 11, 53 34.484 0.496 0.897 0.093 
Gender * Ethnicity 30.887 3, 53 10.296 0.148 0.93 0.008 
Gender * Language 34.35 2, 53 17.175 0.247 0.782 0.009 
Ethnicity * Language 40.139 2, 53 20.069 0.289 0.75 0.011 
Age Decade * Gender * 
Ethnicity 40.128 4, 53 10.032 0.144 0.965 0.011 
Age Decade * Gender * 
Language 23.667 2, 53 11.833 0.17 0.844 0.006 
 
Note. Age Decade * Ethnicity * Language, Gender * Ethnicity * Language, and 4-way 




Mixed-Design Repeated Measures ANOVA with FID for Expresser Age 
 
  
SS df MS F P  ηp 2 
Expresser Age 307.1 1, 47 307.10 3.86 0.06 0.08 
Perceiver Age 
 
118.3 1, 47 118.32 0.78 0.38 0.02 







Means for Percent Correct on FID and PID tasks by Age of Expresser and Perceiver 
 
   
Expresser Age 
   
Young  Older 
  
N M SD M SD 
FID 
Young 24 75.83 10.55 77.21 11.93 
Older 25 71.47 9.91 77.18 10.65 
Total 49 73.61 10.36 77.19 11.18 
PID 
Young 26 71.47 11.59 55.45 16.49 
Older 24 70.14 13.88 57.29 17.26 
Total 50 70.83 12.63 56.33 16.71 
Note. For FID task young faces are defined as 28-39, n=15 and older faces are defined as 40-53, n = 17; for 
PID task young voices are defined as 28-40, n=12 and older voices are defined as 41-53, n = 12. 
 
Table 24 
Mixed-Design Repeated Measures ANOVA with Balanced Emotions on FID for 
Expresser Age 
  
SS df MS F P  ηp 2 
Expresser Age 




63.842 1, 47 63.842 0.337 0.564 0.007 
Expresser Age *
Age 87.056 1, 47 87.056 0.272 0.604 0.006 
 
Table 25 
Balanced Emotion Percent Correct Means on FID and PID tasks by Age of Expresser 
and Perceiver 
   
Expresser Age-Balanced Emotions 
   
Young  Older 
  
N M SD M SD 
FID 
Young 24 75.00 15.20 69.27 18.42 
Older 25 71.50 14.67 69.00 15.36 
Total 49 73.21 14.88 69.13 16.75 
PID 
Young 26 63.85 19.61 46.92 23.28 
Older 24 62.50 21.52 50.83 27.01 
Total 50 63.20 20.35 48.80 24.96 
Note. For FID task young faces are defined as 28-39 and older faces are defined as 40-53, n = 8 (2 stimuli 
for each of the 4 balanced emotions [disgust, interest, and pleasant and unpleasant surprise] represented for 
both older and young stimuli; for PID task young voices are defined as 28-40 and older voices are defined 
as 41-53, n = 5 (each of the 5 balanced emotions [disgust, happy, interest, and pleasant and unpleasant 






Mixed-Design Repeated Measures ANOVA with PID for Expresser Age 
 
  
SS df MS F p  ηp 2 
Expresser Age 5201.9 1, 48 5201.93 27.47 0.00 0.36 
Perceiver Age 
 
1.6 1, 48 1.61 0.01 0.94 0.00 
Expresser Age * 




Mixed-Design Repeated Measures ANOVA with Balanced Emotions on PID for 
Expresser Age 
  
SS df MS F P  ηp 2 
Expresser Age 




41.026 1, 48 41.026 0.081 0.777 0.002 
Expresser Age * 
Perceiver Age 172.41 1, 48 172.41 0.315 0.577 0.007 
 
Table 28 
Mean Percent Correct on FID, FDIS, PID, and PDIS tasks by Expresser and Decoder 
Gender 
 
   
Expresser Gender 
   
Male Faces Female Faces 
  
N M SD N M SD N 




































Mixed-Design Repeated Measures ANOVA on FID for Expresser Gender 
  
SS df MS F P  ηp 2 
Expresser Gender 3.84 1, 122 3.835 1.671 0.199 0.014 
Perceiver Gender 2.12 1, 122 2.115 0.269 0.605 0.002 
Expresser Gender * 
Gender 5.72 1, 122 5.722 2.493 0.117 0.02 
 
Table 30  
Mixed-Design Repeated Measures ANOVA on FDIS for Expresser Gender 
  
SS df MS F P  ηp 2 
Expresser Gender 963 1, 120 962.555 12.711 0.001 0.096 
Perceiver Gender 67.7 1, 120 67.74 0.537 0.465 0.004 
Expresser Gender * 




Mixed-Design Repeated Measures ANOVA on PID for Expresser Gender 
 
  
SS df MS F P  ηp 2 
Expresser Gender 293 1, 122 293.36 2.094 0.15 0.017 
Perceiver Gender 11 1, 122 11.037 0.016 0.899 0 
Expresser Gender * 
Perceiver Gender 2.14 1, 122 2.141 0.015 0.902 0 
 
Table 32 
Mixed-Design Repeated Measures ANOVA on PDIS for Expresser Gender 
 
  
SS df MS F P  ηp 2 
Expresser Gender 282 1, 122 282.192 10.954 0.001 0.082 
Perceiver Gender 48.3 1, 122 48.349 1.233 0.269 0.01 
Expresser Gender * 
Perceiver Gender 20.8 1, 122 20.768 0.806 0.371 0.007 
 













Mean Percent Correct on FID, FDIS, PID, and PDIS tasks by Language Group 
  
N M SD 
PID 
Native 53 54.09 18.10 
Non-Native 69 57.43 17.83 
Early 34 52.82 16.72 
Late 18 58.80 18.18 
Total 121 56.34 17.58 
 
    
PDIS 
Native 53 94.68 4.73 
Non-Native 69 94.98 4.60 
Early 34 94.43 4.99 
Late 18 95.24 4.42 
Total 121 94.86 4.65 
     
LWID 
Native 69 88.29 13.16 
Non-Native 53 88.36 10.91 
Early 34 89.22 8.95 
Late 18 88.43 12.42 
Total 121 88.57 11.93 
     
LSID 
Native 69 78.32 14.95 
Non-Native 53 78.38 13.77 
Early 34 79.66 12.84 
Late 18 77.08 15.21 
Total 121 78.51 14.33 
     
LWDIS 
Native 69 83.39 9.56 
Non-Native 53 81.60 11.28 
Early 34 83.40 9.22 
Late 18 79.17 13.93 














One-way ANOVA for PID, PDIS, LWID, LSID, and LWDIS Tasks by Language 
 
  
SS df MS F P  
PID Mono vs Bi 334.291 1, 120 334.291 1.038 0.31 
M, E, L 611.81 2, 118 305.905 0.99 0.375 
       
PDIS Mono vs Bi 
2.747 1, 120 2.747 0.127 0.722 
M, E, L 9.759 2, 118 4.879 0.222 0.801 
       
LWID Mono vs Bi 
0.191 1, 120 0.191 0.001 0.972 
M, E, L 20.151 2, 118 10.076 0.07 0.933 
       
LSID Mono vs Bi 
0.105 1, 120 0.105 0.001 0.982 
M, E, L 83.814 2, 118 41.907 0.201 0.818 
       
LWDIS Mono vs Bi 95.115 1, 120 95.115 0.889 0.348 
M, E, L 273.45 2, 118 136.725 1.31 0.274 
       
Note. M =  Monolingual; E = Early Bilingual; L = Late Bilingual 
 
Table 35 
Mixed-Design Repeated Measures ANOVA for specific emotions on FID task by 
Caucasian 
 
SS df MS F P  ηp 2 
Caucasian 0.729 1, 122 0.729 0.372 0.543 0.003 
Emotion 
49.865 6.18, 754.6275 8.062 9.264 0.00 0.071 
Caucasian*Emotion 
8.579 6.185, 754.627 1.387 1.594 0.144 0.013 
 
Table 36 




SS df MS F P  ηp 2 
Caucasian 4.422 1, 122 4.422 1.835 0.178 0.015 
Emotion 80.5 7, 854 11.5 16.339 0.00 0.118 









Mixed-Design Repeated Measures ANOVA for specific emotions on FID task by Ethnicity 
 
 
SS df MS F P  ηp 2 
Ethnicity 6.522 3, 120 2.174 1.117 0.345 0.027 









Mixed-Design Repeated Measures ANOVA for specific emotions on PID task by Ethnicity 
 
 
SS df MS F P  ηp 2 
Ethnicity 4.81 3, 120 1.603 0.655 0.581 0.016 
Emotion 55.576 7, 840 7.939 11.273 0.00 0.086 




Means for scores for specific emotions on FID task by Ethnic Group 
 
  
N M SD 
Anger 
Caucasian 67 2.88 0.84 
Non-Caucasian 57 2.88 0.78 
Asian 14 2.57 0.85 
Hispanic 15 3.07 0.80 
AA 28 2.93 0.72 
Total 124 2.88 0.81 
 
 
     
Sad 
Caucasian 67 2.78 0.83 
Non-Caucasian 57 2.93 0.80 
Asian 14 2.71 0.83 
Hispanic 15 3.13 0.83 
AA 28 2.93 0.77 
Total 124 2.85 0.82 
  
      
Fear Caucasian 
67 2.84 1.07 
Non-Caucasian 57 3.00 0.91 
121  
 
Asian 14 3.00 0.96 
Hispanic 15 3.07 0.96 
AA 28 2.96 0.88 
Total 124 2.91 1.00 
 
 
   
Unpleas 
Caucasian 67 2.88 1.01 
Non-Caucasian 57 2.53 1.36 
Asian 14 2.50 1.22 
Hispanic 15 2.93 1.39 
AA 28 2.32 1.42 






Caucasian 67 3.00 1.06 
Non-Caucasian 57 2.68 1.05 
Asian 14 3.07 0.92 
Hispanic 15 2.60 0.99 
AA 28 2.54 1.14 
Total 124 2.85 1.06 
   
    
Disgust 
Caucasian 67 3.16 0.88 
Non-Caucasian 57 3.05 0.95 
Asian 14 3.43 0.65 
Hispanic 15 3.27 0.80 
AA 28 2.75 1.08 
Total 124 3.11 0.91 
 
 
   
Happy 
Caucasian 67 3.22 0.79 
Non-Caucasian 57 3.16 0.82 
Asian 14 3.50 0.52 
Hispanic 15 3.13 0.92 
AA 28 3.00 0.86 
Total 124 3.19 0.80 
 
 
   
Interest 
Caucasian 67 2.36 1.00 
Non-Caucasian 57 2.46 1.02 
Asian 14 2.50 1.02 
Hispanic 15 2.60 0.99 
AA 28 2.36 1.06 
Total 124 2.40 1.00 







Means for scores for specific emotions on FID task by Expresser and Perceiver Age 
 
   
Expresser Age 
 
   
Young Faces Older Faces 
  
N M SD 
# 




Young 24 3.17 0.64 4     0 
Older 25 2.88 0.60       
 Total 49 3.02 0.63       
 
Disgust 
Young 24 1.75 0.44 2 1.50 0.59 2 
Older 25 1.64 0.57   1.40 0.50 
 Total 49 1.69 0.51   1.45 0.54 
 
Fear 
Young 24       3.33 0.82 4 
Older 25       3.36 0.70 
 Total 49       3.35 0.75 
 
Happy 
Young 24       3.29 0.69 4 
Older 25       3.32 0.80 
 Total 49       3.31 0.74 
 
Interest 
Young 24 1.50 0.59 2 1.08 0.83 2 
Older 25 1.40 0.71   0.96 0.73 
 Total 49 1.45 0.65   1.02 0.78 
 
Pleasant 
Young 24 1.17 0.70 2 1.71 0.46 2 
Older 25 1.12 0.67   1.72 0.54 
 Total 49 1.14 0.68   1.71 0.50 
 
Sad 
Young 24 2.21 0.78 3 0.96 0.20 1 
Older 25 2.12 0.73   0.92 0.28 




24 1.58 0.58 2 1.25 0.85 2 
Older 25 1.56 0.58   1.44 0.77 
 
Total 
49 1.57 0.58   1.35 0.80 
 Note. Maximum Scores for each of the discrete emotions are determined by the number of 
stimuli, as listed in the table. There were no fearful or happy emotion stimuli expressed 










Means for scores for specific emotions on PID task by Expresser and Perceiver Age 
   
Expresser Age 
 
   
Young Voices Older Voices 
  
N M SD 
# 




Young 26 2.54 0.58 3     0 
Older 24 2.42 0.78       
 Total 50 2.48 0.68       
          
Disgust 
Young 26 0.85 0.37   0.65 0.63 2 
Older 24 0.79 0.41 1 0.71 0.69 
 Total 50 0.82 0.39   0.68 0.65 
          
Fear 
Young 26     0 1.42 0.70 3 
Older 24       1.46 0.66 
 Total 50       1.44 0.67 
          
Happy 
Young 26 0.81 0.40 1 0.85 0.88 2 
Older 24 0.79 0.41   1.00 0.78 
 Total 50 0.80 0.40   0.92 0.83 
          
Interest 
Young 26 0.69 0.47   1.42 0.70 2 
Older 24 0.46 0.51 1 1.33 0.70 
 Total 50 0.58 0.50   1.38 0.70 
          
Pleasant 
Young 26 0.46 0.51   1.15 0.78 1 
Older 24 0.58 0.50 1 1.08 0.72 
 
 
Total 50 0.52 0.50   1.12 0.75 
          
Sad 
Young 26 2.31 0.74      0 
Older 24 2.17 0.76 2     
 Total 50 2.24 0.74       
          
Unpleasant 
Young 26 0.92 0.74 2 0.46 0.51 1 
Older 24 1.21 0.78   0.58 0.50 
 Total 50 1.06 0.77   0.52 0.50 
 Note. Maximum Scores for each of the discrete emotions are determined by the number of 
stimuli, as listed in the table. There were no fearful emotion stimuli expressed by young 






Means for specific emotions (balanced) on FID task by Expresser and Perceiver Age 
   
Expresser Age 
   
Young Faces Older Faces 
  
N M SD M SD 
Disgust Young 24 1.75 0.44 1.50 0.59 
Older 25 1.64 0.57 1.40 0.50 
 
Total 49 1.69 0.51 1.45 0.54 
Interest Young 24 1.50 0.59 1.08 0.83 
Older 25 1.40 0.71 0.96 0.73 
 
Total 49 1.45 0.65 1.02 0.78 
Pleasant Young 
24 1.17 0.70 1.71 0.46 
Older 25 1.12 0.67 1.72 0.54 
 
Total 49 1.14 0.68 1.71 0.50 
Unpleasant Young 
24 1.58 0.58 1.25 0.85 
Older 25 1.56 0.58 1.44 0.77 
 
Total 49 1.57 0.58 1.35 0.80 
Note. Max score = 2 
 
Table 43 
Means for specific emotions (balanced) on PID task by Expresser and Perceiver Age 
   
Expresser Age 
   
Young Voices Older Voices 
  
N M SD M SD 
Disgust Young 
26 0.85 0.37 0.38 0.50 
Older 24 0.79 0.41 0.38 0.49 
 
Total 50 0.82 0.39 0.38 0.49 
Happy Young 
26 0.81 0.40 0.38 0.50 
Older 24 0.79 0.41 0.42 0.50 
 
Total 50 0.80 0.40 0.40 0.49 
Interest Young 26 0.69 0.47 0.62 0.50 
Older 24 0.46 0.51 0.54 0.51 
 
Total 50 0.58 0.50 0.58 0.50 
Pleasant Young 
26 0.46 0.51 0.50 0.51 
Older 24 0.58 0.50 0.63 0.49 
 
Total 50 0.52 0.50 0.56 0.50 
Unpleasant Young 
26 0.38 0.50 0.46 0.51 
Older 24 0.50 0.51 0.58 0.50 
 
Total 50 0.44 0.50 0.52 0.50 
Note. Because young and older prosodic stimuli were matched for emotion expressed, 





Mixed-Design Repeated Measures ANOVA for Specific Emotions on FID task for 
Expresser and Perceiver Gender 
 
  
SS df MS F P  ηp 2 
Expresser Gender 0.479 1, 122 0.479 1.671 0.199 0.014 
Perceiver Gender 
 
0.264 1, 122 0.264 0.269 0.605 0.002 
Emotion 
 
25.289 *6.1, 749.8 4.115 9.315 <.001 0.071 
Expresser Gender *  
Perceiver Gender 0.715 1, 122 0.715 2.493 0.117 0.02 
Perceiver Gender * Emotion 1.436 
6.1, 
787.5 0.234 0.529 0.791 0.004 
Expresser Gender * Emotion 120.38 
6.5, 
787.5 18.65 51.47 <.001 0.297 
Expresser Gender * Emotion * 
Perceiver Gender 3.304 
6.5, 
787.5 0.512 1.413 0.202 0.011 
*G-G correction for df 
































Means for scores for specific emotions on FID task by Expresser and Decoder Gender 
 
   
Expresser Gender 
   
Female Faces Male Faces 
  
N M SD M SD 
Anger Women 70 
1.66 0.54 1.19 0.60 
Men 54 1.63 0.49 1.30 0.54 
 
Total 124 1.65 0.51 1.23 0.57 
       
Sad Women 70 
1.93 0.26 0.91 0.78 
Men 54 1.87 0.34 0.98 0.66 
 
Total 124 1.90 0.30 0.94 0.72 
       
Fear Women 70 
1.33 0.68 1.61 0.60 
Men 54 1.33 0.73 1.54 0.72 
 
Total 124 1.33 0.70 1.58 0.65 
       
US Women 70 1.37 0.71 1.27 0.76 
Men 54 1.28 0.79 1.54 0.61 
 
Total 124 1.33 0.74 1.39 0.71 
       
Pleasant Women 70 1.71 0.54 1.20 0.67 
Men 54 1.59 0.66 1.19 0.75 
 
Total 124 1.66 0.60 1.19 0.71 
       
Disgust Women 70 1.41 0.60 1.61 0.62 
Men 54 1.57 0.60 1.65 0.55 
 
Total 124 1.48 0.60 1.63 0.59 
       
Happy Women 70 1.23 0.75 1.91 0.33 
Men 54 1.35 0.68 1.91 0.35 
 
Total 124 1.28 0.72 1.91 0.34 
       
Interest Women 70 1.01 0.75 1.39 0.67 
Men 54 0.91 0.73 1.50 0.61 
 
Total 124 0.97 0.74 1.44 0.64 
Note. Each emotion was expressed twice by male and female faces. Scores range from 0 





Means for scores for specific emotions on PID task by Expresser and Decoder Gender 
   
Expresser Gender 
 
   
Female Voices Male Voices 
  
N M SD N M SD N 
Anger Women 70 0.67 0.47 1 1.54 0.72 2 
Men 54 0.70 0.46   1.50 0.67   
 
Total 124 0.69 0.47   1.52 0.69   
         
Sad Women 70 0.71 0.46 1 1.33 0.61 2 
Men 54 0.76 0.43   1.22 0.74   
 
Total 124 0.73 0.44   1.28 0.67   
         
Fear Women 70 1.19 0.77 2 0.64 0.48 1 
Men 54 1.17 0.80   0.50 0.50   
 
Total 124 1.18 0.78   0.58 0.50   
         
US Women 70 0.86 0.69 2 0.59 0.50 1 
Men 54 1.02 0.74   0.59 0.50   
 
Total 124 0.93 0.71   0.59 0.49   
         
Pleasant Women 70 1.09 0.76 2 0.49 0.50 1 
Men 54 0.83 0.69   0.52 0.50   
 
Total 124 0.98 0.74   0.50 0.50   
         
Disgust Women 70 0.64 0.48 1 0.61 0.62 2 
Men 54 0.70 0.46   0.76 0.73   
 
Total 124 0.67 0.47   0.68 0.67   
         
Happy Women 70 1.01 0.77 2 0.47 0.50 1 
Men 54 0.96 0.80   0.41 0.50   
 
Total 124 0.99 0.78   0.44 0.50   
         
Interest Women 70 0.64 0.48 1 0.86 0.77 2 
Men 54 0.59 0.50   1.00 0.80   
 















SS df MS F P  ηp 2 
Native English 2.407 1, 120 2.407 1.038 0.31 0.009 
Emotion 
 
80.54 7, 840 11.506 16.423 <.001 0.12 









SS df MS F P  ηp 2 
Language 4.405 2, 118 2.203 0.99 0.375 0.016 
Emotion 
 
61.379 7, 826 8.768 12.41 <.001 0.095 
Language 
*Emotion 5.399 14, 826 0.386 0.546 0.906 0.009 
 
Table 49 
Mixed-Design Repeated Measures ANOVA for specific emotions on LWID task by Native 
English 
  
SS df MS F P  ηp 2 
Native English 0.001 1, 120 0.001 0.001 0.972 0 
Emotion 
 
14.597 5.8, 696.6 2.515 6.25 <.001 0.05 
Native English*Emotion 1.942 
5.8, 
696.6 0.334 0.831 0.542 0.007 
 
Table 50 




SS df MS F P  ηp 2 
Lang Background 0.145 2, 118 0.073 0.07 0.933 0.001 
Emotion 
 
11.734 5.8, 688.7 2.01 5.142 <.001 0.042 
Lang Back*Emotion 











SS df MS F P  ηp 2 
Native English 0.001 1, 120 0.001 0.001 0.982 0 
Emotion 
 












SS df MS F P  ηp 2 
Lang Background 0.603 2, 118 0.302 0.201 0.818 0.003 
Emotion 
 
21.155 6.3, 746.4 3.345 5.974 <.001 0.048 
Lang Back*Emotion 





Means for scores on specific emotions on PID task by Language Group 
 
  
N M SD 
Anger 
Native 69 2.30 0.75 
Non-Native 53 2.11 0.99 
Early 34 2.12 1.04 
Late 18 2.22 0.81 
Total 121 2.24 0.85 
 
    
Sad 
Native 69 2.03 0.94 
Non-Native 53 2.08 0.83 
Early 34 2.09 0.71 
Late 18 2.17 0.92 
Total 121 2.07 0.87 
     
Fear Native 
69 1.86 1.02 
Non-Native 53 1.68 1.01 
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Early 34 1.62 1.07 
Late 18 1.83 0.92 
Total 121 1.79 1.02 
     
US 
Native 69 1.55 0.99 
Non-Native 53 1.51 0.93 
Early 34 1.47 0.90 
Late 18 1.67 0.97 
Total 121 1.55 0.96 
     
Pleasant 
Native 69 1.45 0.92 
Non-Native 53 1.55 0.97 
Early 34 1.56 0.96 
Late 18 1.56 1.04 
Total 121 1.50 0.94 
     
Disgust 
Native 69 1.45 0.78 
Non-Native 53 1.23 0.87 
Early 34 1.15 0.82 
Late 18 1.44 0.92 
Total 121 1.36 0.82 
     
Happy 
Native 69 1.48 1.07 
Non-Native 53 1.42 1.08 
Early 34 1.41 1.05 
Late 18 1.50 1.15 
Total 121 1.46 1.06 
     
Interest 
Native 69 1.67 1.04 
Non-Native 53 1.42 0.95 
Early 34 1.26 0.93 
Late 18 1.72 0.96 
Total 121 1.56 1.01 











Means for scores on specific emotions on LWID task by Language Group 
 
  
N M SD 
Anger 
Native 69 2.51 0.83 
Non-Native 53 2.57 0.67 
Early 34 2.56 0.75 
Late 18 2.56 0.51 
Total 121 2.53 0.76 
 
    
Sad 
Native 69 2.80 0.50 
Non-Native 53 2.75 0.59 
Early 34 2.76 0.61 
Late 18 2.83 0.38 
Total 121 2.79 0.52 
     
Fear 
Native 69 2.64 0.62 
Non-Native 53 2.43 0.77 
Early 34 2.41 0.78 
Late 18 2.50 0.79 
Total 121 2.55 0.69 
     
US 
Native 69 2.67 0.66 
Non-Native 53 2.64 0.71 
Early 34 2.65 0.65 
Late 18 2.78 0.55 
Total 121 2.68 0.64 
     
Pleasant 
Native 69 2.42 0.88 
Non-Native 53 2.47 0.77 
Early 34 2.53 0.71 
Late 18 2.44 0.86 
Total 121 2.45 0.83 
     
Disgust 
Native 69 2.77 0.46 
Non-Native 53 2.79 0.53 
Early 34 2.85 0.36 
Late 18 2.67 0.77 
Total 121 2.78 0.49 




Native 69 2.65 0.64 
Non-Native 53 2.70 0.46 
Early 34 2.71 0.46 
Late 18 2.67 0.49 
Total 121 2.67 0.57 
     
Interest 
Native 69 2.74 0.61 
Non-Native 53 2.85 0.53 
Early 34 2.94 0.24 
Late 18 2.78 0.73 
Total 121 2.80 0.56 









N M SD 
Anger 
Native 69 2.13 0.89 
Non-Native 53 2.25 0.85 
Early 34 2.21 0.95 
Late 18 2.33 0.69 
Total 121 2.18 0.88 
 
    
Sad 
Native 69 2.71 0.55 
Non-Native 53 2.74 0.62 
Early 34 2.76 0.55 
Late 18 2.72 0.75 
Total 121 2.73 0.58 
     
Fear 
Native 69 2.22 0.82 
Non-Native 53 2.08 0.87 
Early 34 2.06 0.85 
Late 18 2.17 0.92 
Total 121 2.17 0.84 
     
US 
Native 69 2.39 0.81 
Non-Native 53 2.40 0.74 
Early 34 2.47 0.71 
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Late 18 2.33 0.77 
Total 121 2.41 0.77 
     
Pleasant 
Native 69 2.36 0.80 
Non-Native 53 2.40 0.63 
Early 34 2.53 0.61 
Late 18 2.17 0.62 
Total 121 2.38 0.73 
     
Disgust 
Native 69 2.43 0.88 
Non-Native 53 2.23 0.95 
Early 34 2.32 0.81 
Late 18 2.11 1.18 
Total 121 2.36 0.91 
     
Happy 
Native 69 2.35 0.66 
Non-Native 53 2.47 0.64 
Early 34 2.47 0.66 
Late 18 2.50 0.62 
Total 121 2.41 0.65 
     
Interest 
Native 69 2.20 0.90 
Non-Native 53 2.26 0.90 
Early 34 2.29 0.84 
Late 18 2.17 1.04 
Total 121 2.22 0.90 








Figure 1. Mean percent correct illustrating a trend toward a 2-way interaction between 


























































Figure 2(a,b). Trend toward a 3-way interaction between Caucasian, age group, and 






Figure 3. Trend toward a 2-way interaction between ethnicity and age on FID task. Error 

















































Figure 4. Significant 2-way interaction between ethnicity and age on FDIS task. Error 

























































































Figure 6. Means for scores on FID task with balanced emotions by Age of Expresser and 




























































Figure 8. Means for scores on PID task with balanced emotions by Age of Expresser and 


















































Figure 11.  Means for scores on PID task by Gender of Expresser and Perceiver. Error 


























































Figure 12.  Means for scores on PDIS task by Gender of Expresser and Perceiver. Error 






























































Figure 14.  Means for scores on LWID, LSID and LWDIS tasks by language 































































































Figure 17a. Means for scores for specific emotions on FID task for young faces by 




















































Figure 17b. Means for scores for specific emotions on FID task for old faces by perceiver 








Figure 18a. Means for scores for specific emotions on PID task for young voices by 




























Figure 18b. Means for scores for specific emotions on PID task for old voices by 




















Figure 19a. Means for scores for specific emotions (balanced) on FID task for young 















































































































Figure 19b. Means for scores for specific emotions (balanced) on FID task for old faces 






Figure 20a. Means for scores for specific emotions (balanced) on PID task for young 








































Figure 20b. Means for scores for specific emotions (balanced) on PID task for old voices 














































































































































Figure 23. Mean scores on specific emotions for PID tasks by language background. 





















































Figure 24. Mean scores on specific emotions for LWID tasks by language background. 




Figure 25. Mean scores on specific emotions for LSID tasks by language background. 
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